
Glossary of Drug Development Terminology 

In discussing or reading about the drug development processes, you are likely to encounter references 
to dozens of technical terms, often with the authors’ assumption that the reader will know their 
meaning and what their various abbreviations and acronyms stand for. To assist you with the “alphabet 
soup,” our friends at the Jain Foundation (https://www.jain-foundation.org) have prepared this glossary 
of drug development terms for us to share with visitors to our site. 

• Accelerated Approval. See Market Approval of a Drug or Biologic (Traditional and Accelerated), 
below. 

• ADME. ADME stands for “Absorption, Distribution, Metabolism and Excretion.” The ADME of a drug 
candidate are measured by In Vivo studies to establish whether or not the compound works as 
intended in an animal or human biological system. If a drug looks promising in an isolated cell assay, 
but is degraded in the liver of a mouse model, or never reaches the subject’s intended tissue, or is 
not properly excreted over time, the researchers may need to abandon further development or alter 
the molecular structure. 

• Assay. In drug development, an assay is a method to test certain characteristics of a compound, 
such as by screening the compound in cells, a blood sample, or a mouse, or by predicting the 
activities of the compound with a computer program. In the diagnostics field, assays generally refer 
to test kits that detect the presence or absence of compounds in human tissue. See, also, 
Compound Screening. 

• Biologics License Application, or BLA. In order to commercialize an Investigational New Drug that is 
a biologic, the owner must file a Biologics License Application following clinical trials, which includes 
all relevant results of the clinical trials, including whether they met their intended endpoints for 
efficacy, whether any adverse events were observed and, if so, whether the adverse events were 
caused by the drug or unrelated and how serious they were. FDA uses the information in the 
application to determine whether to approve the biologic for commercial use. See, also, Drug vs. 
Biologic, New Drug Application, or NDA, and Marketing Approval (Traditional and Accelerated), 
below. 

• Biomarker. For purposes of drug development, the FDA defines biomarkers as “characteristics that 
are objectively measured as indicators of health, disease, or a response to an exposure or 
intervention, including therapeutic interventions.” For the autosomal recessive LGMDs, the most 
relevant biomarker is likely expression of the missing protein. Other biomarkers include the 
presence or absence of certain enzymes in the blood, such as CPK. Biomarkers are most often used 
for the diagnosis of diseases but may also form the basis of surrogate clinical endpoints for 
Accelerated Approval of a new drug. See, also, Clinical Trial Endpoints and Marketing Approval, 
below. 

• Chemistry, Manufacture and Control, or CMC. In a section of the IND entitled “Chemistry, 
Manufacture and Control,” or “CMC,” the sponsor must include all information about composition, 
manufacturer, stability, and controls used for manufacturing the drug or biologic. The term CMC is 
also used more broadly in biotechnology parlance to refer to manufacturing drugs or biologics. 

• CK or CPK. If you are a muscular dystrophy patient, you might hear your neuromuscular specialist 
refer to an elevated level of “CK” or “CPK” in your blood and wonder what that means. The terms 
are synonymous and stand for creatine kinase (CK), which is also known as creatine phosphokinase 
(CPK). The enzyme is leaked into the blood stream when skeletal muscle is damaged, and hence 
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serves as a biomarker for diagnosing muscle diseases such as the LGMDs. The reduction of CPK in 
the blood stream may also serve as a clinical endpoint for drug efficacy, but its reduction without 
other evidence, such as improvement in function or other biomarkers, may not be predictive of 
disease reversal. See Biomarker above. 

• Clinical Benefit. The FDA states that a drug or biologic provides clinical benefit if it “prolongs life, 
improves function, or improves the way a patient feels.” 

• Clinical Development. The clinical development of a drug means the use of the drug in human 
subjects for research, and is conducted through “clinical trials,” described below. 

• Clinical Hold. A clinical hold is an order issued by FDA or similar regulatory agencies in other 
countries to either delay a proposed clinical trial or to suspend an ongoing trial. Clinical holds usually 
relate to a safety concern observed in the trial. 

• Clinical Trials (and Clinical Studies). A clinical trial is the experimental use of a proposed drug 
candidate in human subjects under limited and closely monitored parameters. Clinical trials are 
regulated by FDA (in the US) and similar regulatory agencies in other countries and generally are 
conducted in three successive phases: first, “Phase I”, then “Phase II”, and, finally, “Phase III,” as 
discussed further below. You might also hear the term “Clinical Study,” which is sometimes used 
synonymously with Clinical Trial, but includes human studies that do not involve the dosing of 
patients with a drug. An example would be a Natural History Study, described below. 

• Clinical Trial Endpoints. An endpoint is a predetermined clinical trial outcome that is intended to 
show safety or efficacy of the study drug. Clinical trial endpoints may include clinical benefit 
assessment or surrogate endpoints: 

o A clinically meaningful endpoint is a trial endpoint that establishes a clinical benefit (i.e., how a 
person feels, functions or survives). For example, the reduction of pain, an increase in the speed 
or distance a person can walk, or a decrease in early death rates, would all be considered 
clinically meaningful. 

o A well-validated surrogate endpoint does not establish a clinical benefit on its own, but is an 
endpoint that over time has come to be considered a valid predictor of clinically meaningful 
benefits by the FDA and the scientific community. For example, a decrease in blood sugar or 
cholesterol levels are considered well-validated surrogate endpoints for diabetes or heart 
disease drugs because, while they don’t directly represent a clinical benefit, it has been 
established that lowering these factors will lead to a clinical benefit.  As discussed below, these 
surrogate endpoints support traditional FDA approval of a BLA or NDA. 

o A reasonably predictive surrogate endpoint does not establish a clinical benefit, and has not yet 
been validated by the scientific community or FDA, but must be deemed “reasonably likely to 
predict a clinically meaningful benefit over time.” It is ultimately up to the FDA to determine 
whether the “reasonably likely” test is met based on available data. As discussed below, these 
are the surrogate endpoints that support Accelerated Approval of a drug, and would likely 
include full length expression of a protein missing in patients with muscular dystrophies. See, 
also, Marketing Approval (Traditional and Accelerated), below. 

• Clinical Trial Phases. 

o Phase I clinical trials typically involve “healthy volunteers” only (i.e., individuals who don’t have 
the disease being treated) and are limited to small doses for the purposes of showing safety of 
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the drug. Certain drugs such as gene therapies, however, cannot be given to healthy volunteers,  
so all clinical trials involving them are limited to individuals with the disease. 

o Phase II clinical trials only involve participants with the disease the therapeutic is meant to 
target, and generally involve higher doses and more participants and trial sites than Phase 1 
trials. In Phase II studies, certain efficacy endpoints are tested, as is further proof of safety. 

o Phase III clinical trials are intended to determine whether a drug candidate is appropriate for 
commercial sale. Phase III trials involve the largest number of patients, usually at multiple sites 
throughout the world, and typically focus on a single dose shown in the previous phases to be 
the optimal dose for safety and efficacy. Drug developers sometimes refer to Phase III trials as 
“pivotal trials” or “registration trials,” meaning that they are intended to lead to approval of the 
candidate drug. 

• Compound Libraries. A compound library is a repository of large numbers of chemical compounds, 
which may include either new chemical entities (NCEs) or approved drugs, or both. The libraries are 
catalogued and can be used for screening in disease-related assays. 

• Compound Screening. Compound screening means the testing of compounds in an assay. 

• Deoxyribonucleic Acid, or DNA. DNA is the information storage system of the body, a code that 
contains instructions telling the cell how to make all of its proteins. DNA molecules are long chains 
of connected links called “nucleotides” that store instructions for making the amino acid chains of 
proteins. There are four different nucleotides: adenine (A), thymine (T), guanine (G), and cytosine 
(C). A set of three nucleotides is a code for a specific amino acid. 

• Discovery. Drug discovery generally refers to basic research of disease biology, including the 
discovery and initial testing of disease targets and chemical compounds. 

o Disease Target (or just Target). In the study of disease pathologies and drug development, the term 
“disease target,” or sometimes just “target,” is used to describe a molecule or biological process 
that causes or is involved in the progression of a certain disease. Examples of molecular targets are 
genes and proteins, while examples of biological processes include inflammation or the flow of 
calcium into muscle cells. The goal of a drug that “targets a disease” is to somehow enhance or 
disrupt such a target in a way that will halt or reverse a disease’s progression. 

o Double-Blind, Placebo-Controlled vs Open Label Clinical Trials. Some clinical trials are designed 
with placebo-control groups, meaning a subset of the participants receive a placebo (inactive 
substance) in lieu of the study drug. If neither the participants nor the persons conducting the study 
know which patients are receiving the drug and which are receiving the placebo, then the study is 
called “double-blinded” and “placebo controlled.” In other clinical trials, all patients receive the 
drug, which is known to everyone involved. Those are called “open label” clinical trials. 

• Drug vs. Biologic. Most drugs are small chemical compounds synthesized in a laboratory using inert 
materials and processes. Other drugs, referred to by FDA as “biologics,” are products derived from 
living materials, such as human or animal cell lines. As used by FDA, all biologics are considered 
drugs, but not all drugs are biologics, and certain heightened rules apply to the development and 
regulatory approval of biologics. Gene therapies are considered biologics, while prednisone is an 
example of a small chemical drug. 

• Gene. A gene is a specific DNA code corresponding to a specific protein that is made by the cell. 

• Genotype vs. Phenotype. A “genotype” refers to the genetic characteristics of an organism, while a 
“phenotype” refers to the physical characteristics. For example, having blue eyes (an autosomal 
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recessive trait) is a phenotype; lacking the gene for brown eyes is a genotype. The autosomal 
recessive LGMDs will only cause muscle weakness (phenotype) if a person has two mutated copies 
of the associated gene (genotype). 

• Gene Variant or Mutation. A gene mutation is a “change” in a gene that encodes a specific protein 
that causes defects in the protein. For example, if there are mutations in an LGMD-associated gene, 
then the related protein will not be made correctly. Most individuals with an LGMD are unable to 
make the associated protein regardless of the type of mutation. Note that you might sometimes 
hear the word “variant” used instead of “mutation.” Sometimes the use is synonymous, but variant 
can also be used to describe a “change” in the gene that does not interrupt the function of the 
resulting protein and therefore doesn’t cause disease. Variant’s that don’t cause disease are called 
“benign”. 

• Good Laboratory Practices. GLPs are FDA regulations intended to ensure that nonclinical studies are 
appropriately designed, conducted, and documented to generate reliable data. 

• Good Manufacturing Practices, or cGMP. The FDA has specific regulations that apply to drug 
manufacturers to ensure the quality of drugs, which are called Current Good Manufacturing 
Practice, or cGMP, regulations. These regulations specify minimum requirements for methods, 
facilities, and controls used in manufacturing, processing, and packing drugs. The FDA monitors 
compliance with the cGMP regulations as part of its drug approval process. 

• High Throughput Screening means screening large numbers of compounds in automated machines. 

• Histology Studies. In drug development, histology is the postmortem examination of the tissues of 
an animal model following drug dosing. 

• Hit. A compound that appears promising as a potential drug in one or more specific disease-related 
assays is often called a “hit.” 

• Inclusion and Exclusion Criteria. Recruitment for clinical studies is generally limited to subsets of the 
relevant patient population. You might have to meet certain criteria (i.e. inclusion criteria), such as 
being within a certain age group or able to walk a certain distance in a certain amount of time. Also, 
even if you meet those inclusion criteria, you might be excluded if other criteria (i.e. exclusion 
criteria) apply to you, such as testing positive for certain diseases, taking certain medications, or 
having antibodies to the virus being used to deliver a gene therapy. 

• Informed Consent Form, or ICF. In order to enroll participants in a clinical trial, the trial site must 
obtain the informed consent of each participant. As part of that process, FDA requires that the site 
use a written form of consent that follows certain guidelines and that has been approved in advance 
by an Institutional Review Board, or IRB, discussed above. 

• Investigational New Drug Application, or IND. Before a new drug candidate (whether a small 
compound or biologic) may be tested in human clinical trials, FDA must designate it as an 
“Investigational New Drug.” To obtain that designation, the owner must file an application with 
FDA, referred to as an “IND,” containing all relevant preclinical and safety data as well as the design 
and intended endpoints for the proposed clinical trial. If the application is approved by FDA, the 
owner may proceed with the first-in-human Phase I clinical trial in accordance with the protocol set 
forth in the IND.  If a particular clinical trial meets its endpoints of safety and, where applicable, 
efficacy, an amendment to the IND must be submitted to FDA and approved before the next phase 
of clinical trials can begin. See Clinical Trials, above. 
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• In vitro Studies. An in vitro study does not involve a living organism (human or animal). The term 
comes from the Latin phrase for “in glass” and includes the use of test tubes or petri dishes for early 
screening of compounds. 

• In vivo Studies. An in vivo study involves a living organism, including human and animal subjects, 
such as dosing a mouse with a drug to test for its potential efficacy or toxicity. 

• Lead Compound and Lead Optimization. The most potent and selective analogs in the family of 
initial hits are referred to as the “lead compounds”, or simply the “leads,” and the process of 
synthesizing a number of compounds similar to the initial hits to find the leads is called “lead 
optimization.” 

• Market Approval of a Drug or Biologic (Traditional and Accelerated). A drug may not be sold in the 
U.S. until FDA approves the drug’s NDA, or its BLA if the drug is a biologic. For approval of an NDA or 
BLA, the clinical trial results must show that the likely benefits of the drug to the patient outweigh 
its likely risks. Because the ultimate benefits of a drug might not become clear until years after the 
end of a clinical trial, FDA may allow reliance on certain biomarkers as surrogate endpoints for 
Accelerated Approval. See, Biologics License Application, or BLA, above, and New Drug Application, 
or NDA, below. 

o Traditional Approval. For traditional marketing approval, clinical trial results must establish 
either “clinically meaningful benefits” or “well-validated surrogate endpoints.” Examples of  
clinically meaningful benefits for patients with a muscular dystrophy would be clearly improved 
functional abilities, such as walking, climbing or standing. On the other hand, well-validated 
surrogate endpoints need not show actual near term clinical benefits. Familiar examples include 
lowered blood sugar from diabetes drugs and lowered blood pressure or decreased cholesterol 
from drugs intended to halt or delay heart disease. When the surrogate endpoints reach a 
certain level of scientific validity, they will support traditional approval without waiting for proof 
of the ultimate clinical benefit. See, Clinical Trial Endpoints, above. 

o Accelerated Approval. The FDA recognizes that certain effective treatments might not show 
clinically meaningful benefits until far later than the duration of a clinical trial and be intended 
to treat diseases where no biomarker has yet been fully accepted as a “well-validated surrogate 
endpoint” by the healthcare community or FDA. Under its Accelerated Approval process, 
therefore, FDA may conditionally approve an NDA or BLA absent evidence of a clinically 
meaningful effect or a well-validated surrogate endpoint, provided that the study drug (1) is 
intended to treat serious conditions or life-threatening conditions and (2) fills an unmet medical 
need. For drugs that meet those two criteria, clinical trials need only show that the applicable 
drug has an effect on a surrogate endpoint that is reasonably likely to predict clinical benefit. 
Examples of such reasonable surrogate endpoints include the full length expression of a missing 
protein that has been identified as the cause of a genetic disorder. Other examples might 
include a drop in blood-borne enzymes, such as CPK. See, Clinical Trial Endpoints, above. When 
a drug obtains Accelerated Approval, it may be marketed just like a drug with traditional 
approval, but the sponsor of the drug must commit to perform additional clinical trials for 
further evidence of efficacy and safety. 

• Natural History Study, or Clinical Outcome Study. A natural history study is a clinical study in which 
certain functional measurements and biomarkers of persons with a specified disease are monitored 
and recorded over time. The measurements might include strength of certain muscle groups and the 
ability to conduct simulated activities of daily living, and the biomarkers might include muscle mass 
as measured by MRI and the concentration of certain enzymes in the blood. Natural history studies 
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do not involve testing potential therapeutics, but rather measure the natural progress of a disease 
without intervention. They can generate data critical to the design of clinical trials, including 
appropriate clinical endpoints, and could potentially be used instead of a placebo control group in 
some cases. 

• New Chemical Entity, or NCE. Compounds that are newly synthesized, never before tested in 
humans, and developed to treat a specific disease are called NCEs. They may be entitled to a period 
of regulatory exclusivity that are not available for repurposed drugs. 

• New Drug Application, or NDA. In order to commercialize an Investigational New Drug that is not a 
biologic, the owner must file a New Drug Application following clinical trials, which includes all 
relevant results of the clinical trials, including whether they met their intended endpoints for 
efficacy, whether any adverse events were observed and, if so, whether the adverse events were 
caused by the drug or unrelated and how serious they were. The FDA uses the information in the 
application to determine whether to approve the drug for commercial use. See, Biologics License 
Application, or BLA, and Marketing Approval (Traditional and Accelerated), above. 

• Nonhuman Primates, or NHPs. Many non-clinical studies involve the use of apes, usually monkeys. 
The term used by researchers, drug companies and FDA for such animals is “nonhuman primates,” 
or “NHPs.” 

• Orphan Drug Designation For Drugs That Treat Rare Diseases. The Orphan Drug Act of 1983 
motivates drug sponsors to develop and commercialize drugs that treat “rare diseases” by granting 
a number of benefits to the drug’s sponsor. The benefits include tax credits, government grants, 
support for clinical trials, and seven years of exclusive marketing rights to the first sponsor to obtain 
market approval. Any disease that impacts less than 200,000 persons in the United States is 
considered a rare disease under the Orphan Drug Act, and therefore any drug that targets an LGMD 
would qualify as an Orphan Drug. Other countries have passed similar laws, though the parameters 
may differ. Please note that the designation of a drug candidate as an Orphan Drug does not 
constitute approval of that drug for commercial sale and use. 

• Pharmacology. The study of pharmacodynamics and pharmacokinetics. 

• Pharmacodynamics, or PD, is the study of how a drug impacts a living organism and its functions. PD 
studies are oriented towards understanding the drug’s safety and efficacy profiles. 

• Pharmacokinetics, or PK is the study of how the biological functions of a human or animal subject 
affect a drug. The relevant biological functions are often referred to as ADME, which is defined 
above. When PK studies are combined with toxicity studies, they are referred to as “ADMET.” 

• Phase IV clinical trials (and Confirmatory clinical trials). Phase IV clinical trials, also referred to as 
“post-marketing surveillance trials,” are not part of the approval process, but rather follow 
regulatory approval in order to either further establish the efficacy of a drug or to ensure its safety 
and monitor any long term side effects. Confirmatory clinical trials are also conducted after approval 
of a new drug, but in the context of accelerated approval discussed above to “confirm” actual 
clinical benefit over time. 

• Preclinical and Nonclinical Development. Used broadly, preclinical development means all 
discovery and development activities that are relevant to identifying, evaluating and optimizing a 
potential treatment of a disease up until it is first tested in a person. There are no exact parameters 
to the use of “preclinical development.” Some researchers use the term to include basic drug 
discovery activities, while others use it to include only the development activities that follow. When 
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you hear the term “nonclinical development,” that includes both preclinical development activities 
as well as ongoing laboratory research activities that are conducted in parallel with clinical trials, 
such as the development of assays for manufacturing purposes. 

• Protein. Proteins are large molecules that make up the structure of cells and help them do their 
particular function. There are two basic types of proteins, those that form the structure of cells (the 
“building blocks”) and those that carry out certain functions within the cell (the “machinery”). All 
proteins are long chains of amino acids that are strung together in a specific sequence. The exact 
sequence of these amino acids in the protein is determined by the DNA sequence of the particular 
gene for that protein and is very important for the protein to fold up correctly and carry out its 
proper function in the cell. 

• Repurposed Drug. A repurposed drug is not a new chemical entity, but rather a drug that has 
already been approved for one disease and is being investigated a different disease. 

• Ribonucleic Acid, or RNA. RNA is a nucleic acid in cells with structural similarities to DNA. Messenger 
RNA, or mRNA, is a copy of a gene that is made by the gene itself but is smaller and more portable 
than DNA. Because DNA sits inside a different compartment of the cell (the nucleus) from the 
location of the cellular machines that make proteins (ribosomes), the gene must first make the 
mRNA copy of itself in order to leave the nucleus to reach the ribosomes. A ribosome then reads 
each set of nucleotides in the mRNA code and converts the instructions into a chain of amino acids 
that attach together to form a protein. The process of DNA conversion to mRNA is called 
“transcription” and the process of converting mRNA to protein is called “translation.” 

• Sponsor. The sponsor of a clinical trial is the entity or individual legally responsible for the conduct 
of the clinical trial and its compliance with legal and regulatory requirements. Typically, the sponsor 
is the company that owns or controls the intellectual property and other rights to make, use and sell 
the clinical trial drug. 

• Surrogate Endpoint. See Clinical Trial Endpoints, above. 


