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GENOMIC MEDICINE & 
PERSONALIZED MEDICINE

Genomic medicine stems from Mendel’s seminal work on heredity 
and the completion of the Human Genome Project in 2003. Genomics 
is the study of functions and interactions of all the genes in the 
genome, not just of single genes as in genetics. With the advent 
of microarray technologies and next generation sequencing and 
their powerful application in genomewide association studies, 
genomic medicine has become now an even more essential part of 
medicine, and in particular, personalized and precision medicine. 
Currently, there is considerable controversy around neonatal 
genomic sequencing and its bioethical implications. 
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REGENERATIVE MEDICINE 
& STEM CELLS

Regenerative medicine has until recently been loosely associated 
with use of embryonic or mesenchymal stem cells, the latter 
with wider acceptance due to availability, immunomodulatory 
properties, low immunogenicity, and therapeutic potential. While 
use of stem cells in a myriad of diseases is extensive in adults, 
there is yet very little experience with stem cells in children. 
Possible therapeutic targets in the future include graft-versus-
host disease, cardiovascular disease, inflammatory bowel disease, 
lung disease, and autoimmune disease. Regenerative medicine 
is now also discussed in the context of organ printing with tissue 
building blocks called spheroids.
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NANOMEDICINE

Nanotechnology is defined as design and application of 
materials and systems in the 1 to 100 nm range. The relatively 
large ratio of surface area to volume is a common feature of 
nanomaterials. Nanomaterials in clinical trials or are FDA-
approved include liposomes, dendrimers, and gold nanoparticles 
while nanomaterials that are in proof-of-concept research 
stages include gold nanorod, quantum dot, fullerene, and carbon 
nanotube. Present clinical applications for nanomaterials include 
MRI contrast agent, in vivo diagnostics, laboratory-on-a-chip, or 
as drug carriers in cancer therapy.
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ROBOTICS &
ROBOTIC SURGERY

Robotic technology, developed in part by DARPA, has escalated in 
health care during the past decade. While robotics involve the use 
of robots or robotic devices for tasks such as cleaning or lifting, 
robotic surgery involves the surgeon using a console to operate 
remote-controlled robotic arms and surgical tools. Majority of the 
robotic surgery procedures are laparoscopic procedures or open 
surgical procedures and these procedures are now relatively 
commonplace in most pediatric centers. As in adults, feasibility 
and safety of robotic surgery in children still need to be assessed. 
New horizons for robot-assisted therapy include rehabilitation 
and even wearable exoskeletons for handicapped children as well 
as social robots for psychosocial purposes.
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A computational model inspired by natu-
ral neurons with communication channels 
between neurons and these signals that 
can be weighted (positive or negative). 
(Lisboa PJ et al. The Use of Artificial Neural 
Networks in Decision Support in Cancer: A 
Systematic Review. Neural Networks 2006; 
19(4): 408-415.)

Artificial Neural Network (ANN)
Data mining methodology which is useful 
for discovering interesting relationships 
hidden in large data sets that can be rep-
resented in the form of association rules 
(sets of frequent items). (Tan PN et al. In-
troduction to Data Mining, Pearson Educa-
tion Inc, Boston, 2006.)

Association Analysis
3-D virtual objects are integrated into a 
3-D real environment in real-time as a 
form of advanced computer-assisted navi-
gation or visualization technology. (Ewers 
R et al. Basic Research and 12 Years of 
Clinical Experience in Computer-assist-
ed Navigation Technology: A Review. Int J 
Oral and Max Surg 2005; 34(1): 1-8.)

Augmented Reality (AR)
Term describing the computer process 
of following a well-defined list of instruc-
tions with historical origin traced to Al 
Khwarizmi and later popularized by Leon-
ardo Fibonacci. (Steiner C. Automate This: 
How Algorithms Came to Rule Our World. 
The Penguin Group, New York, 2012.) 

Algorithms

A graphical representation of oneself in the 
virtual world. (Hansen MM. Versatile, Im-
mersive, Creative and Dynamic Virtual 3-D 
Healthcare Learning Environments: A Re-
view of the Literature. J Med Internet Res 
2008; 10(3): 226.)

Avatar

A



Recent paradigm describing the coupling 
of the massive amount of data with so-
phisticated data analytics to acquire new 
knowledge or insight. (Chang AC. Big Data 
in Pediatric Cardiology: The Upcoming 
Knowledge Revolution. Congenital Cardiol-
ogy Today 2013; 11:11-12).

Big Data
A method to evaluate the entire living or-
ganism with an interdisciplinary approach 
that involves laboratory data using bio-
modeling and computational elements.    

Biocybernetics 
An interdisciplinary study of storage, re-
trieval, organization, and analysis of bio-
logical data and information that utilizes 
computer science, biology, and mathe-
matics. (Bayat A. Bioinformatics. Br Med J 
2002; 324(7344): 1018-1022.)

Bioinformatics
A graph-based model that encodes the 
probabilistic relationships or dependencies 
among the variables of interest, thereby 
can be used to learn causal relationships. 
(Friedman N et al. Using Bayesian Net-
works to Analyze Expression Data. J Com-
putational Biol 2004; 7(3-4): 601-620.) 

Bayesian Network (BN)

An interdisciplinary field of quantitative 
and computational methods designed to 
solve problems across the entire spec-
trum from biology to medicine. (Altman R. 
Challenges for Biomedical Informatics and 
Pharmacogenomics. Ann Rev Pharmacol 
and Toxicol 2002; 42: 113-133.)

Biomedical Informatics
An innovative methodology that is in-
spired by nature to seek a sustainable 
and ecological solution. (Sommer AP et al. 
Biomimicry Patterning with Nanosphere 
Suspensions. Nano Letters 2003; 3(5): 573-
575.) 

Biomimicry
Body parts that are made stronger or more 
capable by special electronic or electrome-
chanical devices; use of a biological entity 
and electronic devices that are put togeth-
er to create the required implant. (Wallace 
GG et al. Organic Bionics: Molecules, Ma-
terials, and Medical Devices. Chemistry in 
Australia 2009; 76(5): 3-8.)

Bionics
 Also called mind-machine interface (MMI) 
or brain-machine interface (BMI), is a com-
munication between the brain and comput-
er to enhance or augment either mental or 
physical ability. (Lee B et al. A Primer on 
Brain-Machine Interfaces, Concepts, and 
Technology: A Key Element in the Future of 
Functional Neurorestoration. World Neuro-
surg 203; 79(3-4): 457-471.) 

Brain Computer Interface (BCI)

B



The study of nonlinear dynamics in mathe-
matics in which seemingly random events 
are predictable from simple deterministic 
equations. (Holm S. Does Chaos Theory 
Have Major Implications for Philosophy of 
Medicine? Med Humanities 2002; 28: 78-
81.) 

Chaos Theory
A method to evaluate the entire living or-
ganism with an interdisciplinary approach 
that involves laboratory data using bio-
modeling and computational elements.    

Chimeraplasty 
An information system that entails tools 
(such as computerized alerts, clinical 
guidelines, and condition-specific order 
sets) that provides the clinical staff data 
and information that can improve health 
care. (Garg AX et al. Effects of Computer-
ized Clinical Decision Support on Practi-
tioner Performance and Patient Outcomes: 
A Systematic Review. JAMA 2005; 293(10): 
122—1238.)

Clinical Decision Support System (CDSS)
Artificial intelligence technique of utiliza-
tion of former experiences to comprehend 
and solve new problems. (Holt A et al. 
Medical Applications in Case-based Rea-
soning. The Knowledge Engineer Rev 2005; 
20(3): 289-292.)

Case-based Reasoning

A visualization tool using circular ideo-
gram layout to identify similarities and 
differences from genomes. (Krzywinski M 
et al. Circos: An Information Aesthetic for 
Comparative Genomics. Genome Res 2009; 
19: 1639-1645.)

Circos Plot
A jargon term to describe the workload 
shift via the internet from local computers 
to a remote network of computers (infra-
structure, platform, and software as a ser-
vice, or IaaS, PaaS, and SaaS, are models). 
(Soman AK. Cloud-based Solutions for 
Healthcare IT. CRC Press, New York, 2011.)  

Cloud Computing

C



Variation from one person to the next in 
the number of copies of a particular gene 
or DNA sequence. (Manolio TA. Genome-
wide Association Studies and Assessment 
of the Risk of Disease. N Engl J Med 2010; 
363: 166-176.)

Copy Number Variation (CNV)

Distributive problem solving for services 
or ideas by distributing tasks to a large 
on-line community to mine collective intel-
ligence. (Swan M. Health 2050: The Real-
ization of Personalized Medicine Through 
Crowdsourcing, the Quantified Self, and the 
Participatory Biocitizen. J Pers Med 2012; 
2: 93-118.)

Crowd-sourcing

System (such as Watson from IBM) that 
can learn better than man or computer 
alone with the intersection of three disci-
plines: neuroscience, supercomputing, and 
nanotechnology. (Brasil LM et al. Hybrid 
Expert System for Decision Supporting in 
the Medical Area: Complexity and Cogni-
tive Computing. Int J of Medical Informat-
ics 2001; 63(1-2): 19-30.)  

Cognitive Computing

C
A genome editing tool (from bacterial im-
mune system) that can edit genomes with 
precision and flexibility with potential to 
cure any genetic disease. Cas (CRISPR-as-
sociated proteins) is a set of enzymes near 
the CRISPR sequences that can snip DNA. 
(Sander JD and Joung KJ. CRISPR-Cas 
Systems for Editing, Regulating, and Tar-
geting Genomes. Nature Biotechnology 
2014; 32:347-355.) 

Clustered Regularly Interspaced Short 
Palindromic Repeats (CRSPRs) A three-nucleotide sequence of DNA or 

RNA that specifies a single amino acid. 
(Hudson KL. Review Article: Genomics, 
Health Care, and Society. N Engl J Med 
2011; 365: 1033-1041.)

Codon

(CONT’D)



Discipline to study the visual representa-
tion of data to maximize communication 
with clarity. (Chittaro L. Information Visu-
alization and its Application in Medicine. 
Artif Intel in Med 2001; 22(2): 81-88.)

Data Visualization

A database or collection of databases for 
reporting and data analysis to be used for 
management decision making. (Wisniewski 
MF. Development of Clinical Data Ware-
house for Hospital Infection Control. J Am 
Med Inform Assoc 2003; 10(5): 454-462.)

Data Warehousing
A project aimed at illustrating how the 
advancement and integration of natural 
language processing, information retriev-
al, machine learning, and knowledge rep-
resentation to accommodate open domain 
questions as observed with the IBM Wat-
son supercomputer. (Ferrucci D. Build 
Watson: An Overview of DeepQA for the 
Jeopardy! Challenge. Proceeding of the 
19th International Conference on Parallel 
Architectures and Compilation Techniques 
2010; 1-2.)

DeepQA Project

The process of automatically discovering 
useful information in large data reposi-
tories. (Tan PN et al. Introduction to Data 
Mining, Pearson Education Inc, Boston, 
2006.)

Data Mining

D
Data-centric approach that compute on 
massive amounts of data to discover pre-
viously unrecognized patterns and to make 
clinical relevant predictions to improve 
health care. (Shah NH et al. The Coming 
Age of Data-driven Medicine: Translational 
Bioinformatics’ Next Frontier. J Am Med 
Inform Assoc 2012; 19:e2-e4.)

Data-driven Medicine
A smaller version of data warehouse that 
focus on a particular subject or depart-
ment. (Arnrich B et al. Data Mart based 
Research in Heart Surgery: Challenges and 
Benefit. Medinfo  2004; 11 Pt 1; 8-12.) 

Data Mart



D
Future computing technology to incorpo-
rate DNA and RNA at high and low con-
centrations to send signals through a 
computational configuration. (Maojo V et 
al. Nanoinformatics and DNA-Based Com-
puting: Catalyzing Nanomedicine. Ped Res 
2010; 67: 481-489.)

DNA Computing 
Also called DNA chip, it is a system in 
which many probes with known identity 
are fixed on a solid support with spots that 
can be DNA, cDNA, or oligonucleotides. 
(Dugoff L. Application of Genomic Technol-
ogy in Prenatal Diagnosis. N Engl J Med 
2012; 367(23): 2249-2251.)

DNA Microarray

(CONT’D)

A method of meeting people’s needs in a 
technologically feasible and strategical-
ly viable way. (Brown T. Design Thinking. 
Harvard Business Review, June, 2008.)

Design Thinking
Use of digital tools in medicine to record 
clinical data and generate medical knowl-
edge that is more precise, more effective, 
more experimental, and more widely dis-
tributed. (Shaffer DW et al. What is Digi-
tal Medicine? Stud Health Technol Inform 
2002; 80:195-204.) 

Digital Medicine



E
Healthcare accompanied by electronic pro-
cesses to enhance the communication and 
quality of delivery. (Black AD et al. The Im-
pact of eHealth on the Quality and Safety of 
Health Care: A Systematic Overview. PLoS 
Med 8(1): e1000387.) 

eHealth 
These stem cells are pluripotent stem 
cells that originate from the blastocyst in-
ner cell mass after an in vitro fertilization. 
(Bishop AE et al. Embryonic Stem Cells. J 
Pathol 2002; 197:424-429.) 

Embryonic Stem Cell
An international collaboration of research 
groups funded by the National Human Ge-
nome Research Institute (NHGRI) to iden-
tify all functional elements in the human 
genome. (The ENCODE Project Consortium. 
Identification and Analysis of Functional El-
ements in 1% of the Human Genome by the 
ENCODE Pilot Project. Nature 2007; 447: 
799-816.)  

Encyclopedia of DNA Elements (ENCODE)
The study of the interactions of chemicals 
and genes and the factors that influence 
these interactions such as DNA methyla-
tion, histone modification, and nucleosome 
location. (Hochberg Z et al. Child Health, 
Developmental Plasticity, and Epigenetic 
Programming. Endocrine Reviews 2011; 
32(2): 159-224)

Epigenetics

An interdisciplinary strategy to learn by 
making decisions on research studies that 
are carefully selected; the five step pro-
cess includes ask-acquire-appraise-ap-
ply-analyze. (Sackett DL et al. Evidence 
based Medicine: What it is and What it 
isn’t. BMJ 1996; 312(7023): 71-72.)   

Evidence-Based Practice
A sequence of DNA that codes information 
for protein synthesis that is transcribed to 
messenger RNA. (Keren H et al. Alterna-
tive Splicing and Evolution: Diversification, 
Exon Definition, and Function. Nature Re-
views Genetics 2010; 11:345-355.)

Exon



Composed entirely of carbon, these mol-
ecules used in nanotechnology can take 
the shape of spheres, ellipsoids, or tubes. 
(Raffa V et al. Progress in nanotechnology 
for Healthcare. Minim Invasive Ther Allied 
Technol 2010; 19(3): 127-135)

Fullerenes
It is a problem-solving control system that 
accommodates degrees of truth rather 
than absolute true or false Boolean logic. 
(LaBrunda M et al. Fuzzy Logic in Medicine. 
J of Inform Technol Res 2008: 1(1): 1-7.)

Fuzzy Logic

A computer performance measurement 
benchmark for rating the speed of micro-
processors. For example, one teraFLOPS is 
equal to one trillion FLOPS.

FLoating point Operations Per Second 
(FLOPS)

F



Techniques that involve the use of genes 
to treat or prevent disease: replacing or 
inactivating a mutated gene or introducing 
a new gene. (Kohn DB et al. Gene Therapy 
Fulfilling its Promise. N Engl J Med 2009; 
360(5): 518-521.)

Gene Therapy
An artificial intelligence technique that 
mimics biological evolution by repre-
senting the solution to the problem as a 
genome and applying genetic operators 
to evolve the eventual best solution. (Dy-
bowski R et al. Prediction of Outcome in 
Critically Ill Patients Using Artificial Neu-
ral Network Synthesized by Genetic Algo-
rithm. The Lancet 1996; 347(9009): 1146-
1150.) 

Genetic Algorithms (GA)
An information system that entails tools 
(such as computerized alerts, clinical 
guidelines, and condition-specific order 
sets) that provides the clinical staff data 
and information that can improve health 
care. (Garg AX et al. Effects of Computer-
ized Clinical Decision Support on Practi-
tioner Performance and Patient Outcomes: 
A Systematic Review. JAMA 2005; 293(10): 
122—1238.)

Genetic Engineering
The application of digital game design 
techniques and leveraging of technology 
and psychology to non-game contexts such 
as social impact or health care challenges. 
(Ferguson B. The Emergence of Games for 
Health. Games for Health Journal 2012; 1: 
1-3.)  

Gamification

A plant or animal that has been genetically 
engineered with DNA from a source such 
as bacteria, virus, or another plant or an-
imal. (Frey J. Biological Safety Concepts 
of Genetically Modified Live Bacterial Vac-
cines. Vaccine 2007; 25(30): 5598-5605.)

Genetically Modified Organism (GMO)

Emerging technologies that follow a curve 
of exponential change. Another term is 
Nanotechnology, Biotechnology, Informa-
tion technology, and Cognitive science 
(NBIC). (Mulhall G. Our Molecular Future: 
How Nanotechnology, Robotics, Genetics, 
and Artificial Intelligence Will Transform 
Our World. Prometheus Books, New York, 
2002.)  

Genetics, Robotics, Internet, and Nano-
technology (GRIN) Technologies An approach used in genetics research 

to look for associations between many 
(typically hundreds of thousands) specific 
genetic variations (most commonly sin-
gle-nucleotide polymorphisms) and partic-
ular diseases. (Manolio TA. Genomewide 
Association Studies and Assessment of the 
Risk of Disease. 

Genome-wide Association Study (GWAS)
Genomics is the study of functions and in-
teractions of all the genes in the genome, 
not just of single genes as in genetics. 
(Guttmacher AE et al. Review Article: Ge-
nomic Medicine. N Engl J Med 2002; 347: 
1512-1520.) 

Genomics

G



Graph theory studies the relationship be-
tween lines and points with edge (line) 
between two vertices (nodes) with applica-
tion in graph databases and artificial intel-
ligence. (Farley T et al. The BioIntelligence 
Framework: A New Computational Plat-
form for Biomedical Knowledge Comput-
ing. J Am Med Inform Assoc 2013; 20(1): 
128-133.) 

Graph Theory
A material that is composed of a one-at-
om-thick layer of carbon that is purported 
to be much stronger than steel while able 
to conduct electricity; potential applica-
tions include screens and displays, bio-
medical devices and sensors, and memory 
chips and electronic processors. (Yao J 
et al. Chemistry, Physics, and Biology of 
Graphene-based Nanomaterials: New Hori-
zons for Sensing, Imaging, and Medicine. J 
Mater Chem 2012; 22: 14313-14329.) 

Graphene
The application of digital game design 
techniques and leveraging of technology 
and psychology to non-game contexts such 
as social impact or health care challenges. 
(Ferguson B. The Emergence of Games for 
Health. Games for Health Journal 2012; 1: 
1-3.)  

Global Innovation Index (GII)

G



Software library that serves as a frame-
work for distributed processing of large 
data sets across clusters of computers us-
ing relatively simple programming models; 
emerging as the leading technology for big 
institutions to mine big data. (O’Driscoll A 
et al. ‘Big Data’, Hadoop, and Cloud Com-
puting in Genomics. J of Biomed Inform 
2013; 46(5): 774-781.)  

Hadoop (Apache)
A set of DNA variations or polymorphisms 
that tend to be inherited together. (Manolio 
TA. Genomewide Association Studies and 
Assessment of the Risk of Disease. N Engl 
J Med 2010; 363: 166-176.) 

Haplotype
The science of understanding and improv-
ing human interaction with the physical 
world through the sense of touch. 

Haptic Technology 
An event in which computer programmers 
and others gather to collaborate on a soft-
ware project in an intensive format.  

Hackathon

Statistical models that are useful in com-
putational biology. (Eddy SR. What is a 
Hidden Markov Model? Nature Biotechnol-
ogy 2004; 22: 1315-1316.)

Hidden Markov Model (HMM)
A cyborg-type robot with a voluntary con-
trol system designed to expand or improve 
the user’s physical capability by receiving 
biosignals from the skin. (Hong YW et al. 
Lower Extremity Exoskeleton: Review and 
Challenges Surrounding the Technolo-
gy and its Role in Rehabilitation of Lower 
Limbs. Aust J of Basic and Appl Sci 2013; 
7(7): 520-524.)

Hybrid Assistive Limb (HAL)
The interdisciplinary field of study that in-
volves interaction between human users 
and computers; computer science, behav-
ioral science, design science, cognitive 
psychology, and communication theory are 
all involved in this field. (Greatbatch D et 
al. Interpersonal Communication and Hu-
man-Computer Interaction: An Examination 
of the Use of Computers in Medical Consul-
tations. Interacting with Computers 1993; 
5(2): 193-216.) 

Human-Computer Interaction (HCI)
3-D image of an object that is  projected 
and captured on a 2-D surface formed by 
a split laser beam. (Mirza K et al. Holog-
raphy in Clinical Anatomy Education: A 
Systematic Review. Medical Posters 2013; 
1(4).) 

Holography 

H



Defined as the act of introducing some-
thing new or different but requires exem-
plary leadership and flawless execution if 
it is to lead to impact. (Herzlinger RE. Why 
Innovation in Health Care is So Hard. Har-
vard Business Review 2006.) 

Innovation
A unit that can perceive its environment 
via sensors and act upon the environment 
via effectors. (Vicari RM et al. A Multi-
agent Intelligent Environment for Medical 
Knowledge. Art Intel in Med 2003; 27: 335-
366.) 

Intelligent Agent 
Artificial intelligence methods that include 
genetic algorithm, artificial neural network, 
and fuzzy logic. (Pandey B et al. Knowl-
edge and Intelligent Computing System in 
Medicine. Computers in Biol and Med 2009; 
39(3): 215-230.)

Intelligent Computing Method (ICM)
The skipping of an exon that contains a 
multiple of three nucleotides during splic-
ing of pre-mRNA, resulting in the preser-
vation of the reading frame for translation. 
(Feero WG et al. Review Article: New Ther-
apeutic Approaches to Mendelian Disor-
ders. N Engl J Med 2010; 363: 852-863.)

In-Frame Exon Skipping

The network of connected elements that 
are embedded with sensors or software 
to facilitate collection and exchange of 
data. IoE implies an artificial intelligence 
dimension. (Bajarin T. The Next Big Thing 
for Tech: The Internet of Everything. Time, 
January 13, 2014.)

Internet of Things (IoT) and Everything (IoE)
A Web-based diagnostic checklist and deci-
sion support tool to help clinicians broaden 
their differential diagnosis and recognize a 
disease at the point of care. (www.isabel-
healthcare.com.)    

Isabel
A noncoding segment of DNA between ex-
ons that can interrupt a gene-coding se-
quence. (Guttmacher AE et al. Review Arti-
cle: Genomic Medicine. N Engl J Med 2002; 
347: 1512-1520.) 

Intron 

I



An artificial intelligence technique to rep-
resent knowledge in symbols in order to 
derive at conclusions from these elements. 
Peleg M et al. Decision Support, Knowl-
edge Representation, and Management in 
Medicine. Yearb Med Inform 2006; 45: 72-
80.) 

Knowledge Representation
A small vesicle made of cell membrane 
constituents that can be used as a drug 
delivery vehicle. (Maurya, SD. Liposome as 
a Drug Delivery Carrier- A Review. Int Res 
J of Pharm 2010; 1: 43-50.)

Liposomes
Artificial intelligence techniques that in-
clude rule-based learning, case-based 
learning, and model-based learning; the 
other school is intelligent computing meth-
od. (Pandey B et al. Knowledge and In-
telligent Computing System in Medicine. 
Computers in Biol and Med 2009; 39(3): 
215-230.)

Knowledge-based Systems (KBS)
Performing laboratory operations on a 
small scale (to tens of micrometers) using 
miniaturized microfluidic devices. (White-
sides GM. Overview: The Origins and the 
Future of Microfluidics. Nature 2006; 442: 
368-373.)  

Lab-on-a-Chip 

K L



Communication network that entails wire-
less devices forming an ecosystem that 
minimizes human interaction. 

Machine to Machine (M2M)
A system consists of a list of possible 
states of the system, possible paths, and 
rate parameters of transitions (also see 
hidden Markov model). (Sonnenberg FA 
et al. Markov Models in Medical Decision 
Making: A Practical Guide. Med Decis Mak-
ing 1993; 13(4): 322-338.) 

Markov Model
A Web application or derivative work that 
consists of combination of data of various 
sources. (Cheung KH et al. Semantic Mash-
up of Biomedical Data. J of Biomed Inform 
2008; 41(5): 683-686.)  

Mashup
A branch of artificial intelligence which al-
lowing computers to learn from data via 
representation and generalization with 
uses in health care including analysis of 
the human genome and medical decision 
support. (Mani S et al. Medical Decision 
Support Using Machine Learning for Early 
Detection of Late-Onset Neonatal Sepsis. J 
Am Med Inform Assoc 2013; [Epub ahead 
of print]

Machine Learning

On line distance education course and con-
nection that is meant for a large scale par-
ticipatory audience via Web access. (Hard-
er B. Are MOOCs the Future of Medical 
Education? BMJ 2013; 346.) 

Massive Open Online Course (MOOC)
Defined as data about data or how data is 
collected or formatted with relevance to 
data warehouses. (Sakai Y. Metadata for 
Evidence Based Medicine Resources. Int 
Conf on Dublin Core and Metadata Applica-
tions, 2001.)   

Metadata
The comprehensive characterization of 
small molecule metabolites in biological 
systems. (Madsen R et al. Chemometrics in 
Metabolomics- A Review in Human Disease 
Diagnosis. Analytica Chimica Acta 2010; 
659(1-2): 23-33.)

Metabolomics
A high level fourth generation language 
and interactive environment for numerical 
computation, visualization, and program-
ming. (Singh SP et al. A Review of Estimat-
ing Development Time and Efforts of Soft-
ware Projects by Using Neural Network 
and Fuzzy Logic in MATLAB. Int J of Adv 
Res in Comp Sci and Sofware Eng 2012; 
2(10): 306-312.) 

MATLAB (Matrix Laboratory)

M



A discipline to examine how bacteria inter-
act with each other and the human body 
to cause or prevent disease (Relman DA. 
Microbiology: Learning About Who We Are. 
Nature 2012; 486: 194-195.) 

Microbiome
A short regulatory form of RNA that binds 
to a target RNA molecule and generally 
suppresses its translation by ribosomes. 
(Feero WG et al. Review Article: New Ther-
apeutic Approaches to Mendelian Disor-
ders. N Engl J Med 2010; 363: 852-863.)

MicroRNA (miRNA)
New product is developed with sufficient 
features to satisfy early adopters popular-
ized by Eric Ries. (Ries E. The Lean Start-
up. Crown Publishing Group, New York, 
2011.)

Minimal Viable Product (MVP)
Practice of medicine and public health sup-
ported by mobile devices such as mobile 
phones or tablet computers. (Free C et al. 
The Effectiveness of M-Health Technolo-
gies for Improving Health and Health Ser-
vices: A Systematic Review Protocol. BMC 
Research Notes 2010; 3: 250-258.)

mHealth 

An artificial intelligence methodology in 
which an inference method is used based 
on a model of the physical world. (Crosker-
ry P. A Universal Model of Diagnostic Rea-
soning. Academic Med 2009; 84(8): 1022-
1028.) 

Model-based Reasoning
Observation by Gordon Moore, founder of 
Intel, that the number of transistors per 
square inch on integrated circuits double 
every two years since the circuit was in-
vented.

Moore’s Law

Project at MIT that consists of ICU patients 
with structured clinical data with wave-
forms and physician notes. 

Multiparameter Intelligent Monitoring in 
Intensive Care (MIMIC)Genes that have a relatively small quanti-

tative effect on the expression of another 
gene. (Nadeau JH. Modifier Genes in Mice 
and Humans. Nature Reviews Genetics 
2001; 2: 16 5-174.)

Modifier Genes
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Use of nanotechnology and nanomateri-
als for clinical applications such as in vivo 
contrast agents, drug carriers, or diagnos-
tic devices. (Kim BYS et al. Current Con-
cepts: Nanomedicine. N Eng J Med 2010; 
363:2434-2443)

Nanomedicine
The intentional design, characterization, 
production, and applications of materi-
als, structures, devices, and systems by 
controlling their size and shape in the na-
noscale range (1 to 100 nm). (Kim BYS et 
al. Current Concepts: Nanomedicine. N Eng 
J Med 2010; 363:2434-2443) 

Nanotechnology
A field in artificial intelligence and comput-
er science to study the interaction between 
human natural language and computers. 
(Huske-Kraus D. Text Generation in Clinical 
Medicine- A Review. Methods of Inform in 
Med 2003; 42(1): 51-60.)

Natural Language Processing (NLP)
Devices ranging in size from 0.1 to 10 mi-
crometers and made of nanoscale or mo-
lecular components with promising use in 
biomedical technology. (Abeer S. Future 
Medicine: Nanomedicine. Future 2012; 
25(3): 187-202.) 

Nanobots  

The inexpensive production of large vol-
umes of sequence data that holds an ad-
vantage over the first generation automat-
ed Sanger sequencing technique. (Metzker 
ML. Sequencing Technologies- The Next 
Generation. Nature Reviews (Genetics) 
2010; 11: 31-42.)

Next Generation Sequencing (NGS)
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Philosophy to allow biotechnology to man-
age an individual’s health and wellness 
instead of disease in a personalized ap-
proach. (Hood L et al. Predictive, Personal-
ized, Preventive, Participatory (P4) Cancer 
Medicine. Nature Reviews Clinical Oncolo-
gy 2011; 8: 184-187).  

P4 (Predictive, Personalized, Preventive, 
and Participatory) Medicine A more precise and customized extension 

of traditional approaches to understanding 
and treating disease that has advanced 
due to wide availability of genetic infor-
mation. (Burke W et al. Personalized Med-
icine in the Era of Genomics. JAMA 2007; 
298(14): 1682-1684.) 

Personalized Medicine
The study of how the actions of and reac-
tions to drugs are dependent on the varia-
tions of an individual’s genes and metabol-
ic pathways. (Hamburg MA et al. The Path 
to Personalized Medicine. N Engl J Med 
2010; 363(4): 301-304.) 

Pharmacogenetics
Biomedical application of rapid prototyp-
ing, or additive layer-by-layer biomanufac-
turing, is an emerging in situ transforming 
technology that is new compared to tradi-
tional solid scaffold-based tissue engineer-
ing. (Mironov V et al. Regenerative Medi-
cine 2008; 3(1): 93-103.) 

Organ Printing

The potential of a cell to develop into more 
than one type of mature cell, usually any 
of the three germ layers (endoderm, me-
soderm, or ectoderm). (Wu SM et al. Har-
nessing the Potential of Induced Pluripo-
tent Stem Cells for Regenerative Medicine. 
Nature Cell Biology 2011; 13: 497-505.)  

Pluripotency 
The coupling of clinical-pathological pro-
files with molecular profiles to tailor the 
diagnostic and therapeutic regimen to the 
individual. (Mirnezami R et al. Preparing 
for Precision Medicine. N Engl J med 2012; 
366: 489-491.) 

Precision Medicine
The capability to predict future human 
behavior or events by data mining and 
machine learning techniques (see above). 
(Siegel E. Predictive Analytics: The Power 
to Predict Who Will Click, Buy, Lie, or Die. 
John Wiley and Sons, Hoboken, 2013).

Predictive Analytics
The genetic profiling of the embryo prior to 
implantation and as part of in vitro fertil-
ization. (Harper JC et al. Preimplantation 
Genetic Diagnosis: State of the Art 2011. 
Hum Genet 2011; 131(2): 175-186.) 

Preimplantation Genetic Diagnosis (PGD)
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Materials that consist of a core-and-shell 
structure (e.g. CdSe coated with zinc and 
sulfide with a stabilizing molecule and a 
polymer layer coated with a protein. (Kim 
BYS et al. Current Concepts: Nanomedi-
cine. N Eng J Med 2010; 363:2434-2443.)  

Quantum Dot
Computing that will harness the power of 
atoms and molecules to perform memory 
and processing tasks with quantum bits, or 
qubits.  

Quantum Computing
Self-knowledge of medical conditions or 
disease through self-tracking. (Swan M. 
Health 2050: The Realization of Personal-
ized Medicine Through Crowdsourcing, the 
Quantified Self, and the Participatory Bioc-
itizen. J Pers Med 2012; 2: 93-118.)

Quantifiable Self

Q



Technology that entails design, construc-
tion, maintenance, and application of ro-
bots with their computer environment; 
health care applications in children include 
rehabilitation, exoskeletons, and virtual 
visits. (Blazquez MP. Clinical Applications 
of Robotics in Children with Cerebral Pal-
sy. Biosystems and Biorobotics 2013; 1: 
1097-1102.) 

Robotics
Technology that entails design, construc-
tion, maintenance, and application of ro-
bots with their computer environment; 
health care applications in children include 
rehabilitation, exoskeletons, and virtual 
visits. (Blazquez MP. Clinical Applications 
of Robotics in Children with Cerebral Pal-
sy. Biosystems and Biorobotics 2013; 1: 
1097-1102.) 

Robotics
Specifications from the World Wide Web 
Consortium to serve as a standard model 
for data interchange on the Web. 

Resource Description Framework (RDF)
Field of biomedical science that utilizes 
technology to use stem cells to rejuvenate, 
replace, and regenerate body cells, tissue 
and organs. (Gurtner GE et al. Progress 
and Potential for Regenerative Medicine. 
Ann Rev of Med 2007; 58: 299-312.)

Regenerative Medicine

Robotic systems (the Intuitive Surgical da 
Vinci Surgical System and the Zeus Mi-
croWrist Surgical System) used to assist in 
the performance of certain surgical proce-
dures, especially laparoscopic procedures. 
(van Haasteren G et al. Pediatric Robotic 
Surgery: Early Assessment. Pediatrics 
2009; 124(6): 1642-1649.)

Robotic Surgery
An artificial intelligence technique (under 
the knowledge-based systems) that in-
volves rules, data base, and interpreter for 
the rules. (Kumar K et al. Hybrid Approach 
Using Case-Based Reasoning and Rule-
Based Reasoning for Domain Independent 
Clinical Decision Support in ICU. Expert 
Systems with Applications 2009; 36(1): 65-
71.     

Rule-based Reasoning
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Small and loosely structured group de-
signed for radical innovation. 

Skunkworks
These nanoparticles contain one domain 
that leads to a relatively large generated 
magnetic field (Kim BYS et al. Current Con-
cepts: Nanomedicine. N Eng J Med 2010; 
363:2434-2443.)  

Small Iron Oxide Nanoparticles (SPIONS)

Integration of biology and medicine along 
with technology and computation as a 
discipline to study biological components 
from molecules to organisms or entire 
species. (Minoo P et al. Systems Biology 
and Pediatric Research. Ped Res 2013; 73: 
499-501.) 

Systems Biology

This refers to the point in time (estimated 
to be around the year 2045) during which 
technological intelligence supercedes hu-
man intelligence. This is a concept initial-
ly attributed to mathematician John von 
Neumann but popularized by the science 
fiction writer Vernor Vinge and the futurist 
Ray Kurzweil. Also known as technological 
singularity. (Kurzweil, Ray. The Singular-
ity is Near. The Penquin Group, New York, 
2005.)

Singularity
Extension of the World Wide Web with 
metadata that will allow users to share 
content beyond the traditional boundaries 
of applications and websites and for com-
puters to “talk” to each other; also termed 
“Web 3.0”. (Giustini D. Web 3.0 and Medi-
cine. BMJ 2007; 335: 1273-1275.) 

Semantic Web

Unspecialized cells capable of renewing 
via cell division and also capable of being 
induced to become tissue specific cells. 
(Uccelli A et al. Mesenchymal Stem Cells 
in Health and Disease. Nature Reviews Im-
munology 2008; 8: 726-736.)

Stem Cell 
Type of AI that is focused on human intel-
lectual capability. Also known as artificial 
general intelligence, or AGI. 

Strong AI
Machine learning using labeled training 
data and then an input object with an out-
put value. 

Supervised Learning
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The use of cells and materials to improve 
or replace biological tissue or organ. (Bi-
anco P et al. Stem Cells in Tissue Engi-
neering. Nature 2001; 414: 118-121.) 

Tissue Engineering
Movement with philosophy of improving 
humans with available technological mod-
ifications from intellectual and physical 
perspectives. (Lucas MS. Baby Steps to 
Superintelligence: Neuroprosthetics and 
Children. J Evol Technol 2012; 22(1): 132-
145.) 

Transhumanism
The use of medical information exchanged 
from one site to another site via electron-
ic communications. (Karp WB et al. Use 
of Telemedicine for Children with Special 
Care Needs. Pediatrics 2000; 105(4): 843-
847.)

Telemedicine
Health care services (with a wider spec-
trum than telemedicine) being delivered 
via telecommunication with promise to 
increase access to specialized services 
(Farmer JE. Telehealth for Children with 
Special Health Care Needs: Promoting 
Comprehensive Systems of Care. Clin Pe-
diatr 2001; 40(2): 93-98.)

Telehealth
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A supercomputer that utilizes a portfolio 
of natural language processing, informa-
tion retrieval, knowledge representation, 
and machine learning with four terabytes 
of disk storage to be able to read close 
to 100 million pages per second and de-
feat human contestants on the quiz show 
Jeopardy!. (Yuan MJ. Watson and Health-
care: How Natural Language and Semantic 
Search Could Revolutionize Clinical Deci-
sion Support. IBM 2011)  

Watson 

A powerful computational knowledge en-
gine that uses natural language processing 
and answers questions (similar to DeepQA 
project by IBM). (Shah NP. Recent Tech-
nological Advances in Natural Language 
Processing and Artificial Intelligence. arXiv 
preprint arXiv 2012; 1208:4079.) 

Wolfram Alpha 

Type of AI that is focused on narrow task. 
Also known as narrow AI. 

Weak AI

A method of representing text data to vi-
sualize keyword metadata on websites (by 
size of font and by color). (McGee RG et al. 
A Picture is Worth a Thousand Words. Am 
J of Transpl 2011; 11(4): 871-872.) 

Word Cloud 

The science of analytical reasoning sup-
ported by interactive visual interfaces and 
consists of an integral approach combin-
ing visualization, human factors, and data 
analysis. (Caban JJ et al. 2011 Workshop 
on Visual Analytics in Healthcare: Under-
standing the Physician Perspective 2012; 
2(1): 29-31.) 

Visual Analytics

A network of autonomous sensors for 
monitoring conditions in an environment 
but has potential healthcare applications. 
(Alemdar H et al. Wireless Sensor Net-
works for Healthcare: A Survey. Computer 
Networks 2010; 54(15): 2688-2710.)

Wireless Sensor Networks (WSN)

An alteration in the normal sequence of a 
gene that has unknown clinical significance 
and disease risk. (McCarthy MI et al. Ge-
nome-wide Association Studies for Com-
plex Traits: Consensus, Uncertainty, and 
Challenges. Nature Reviews Genetics 2008; 
9: 356-369.)

Variants of Uncertain Significance (VUS) 

A term to describe the evolution of the web 
in finding and organizing new information 
beyond the boundaries of websites. (Giusti-
ni D. Web 3.0 and Medicine. BMJ 2007; 335: 
1273-1275.) 

Web 3.0 
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Connect with us to find out how to continue 
your AI journey!
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