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Medicinal Mayhem 

 
The street - already bustling with the hottest and the nottest of the San Francisco gay 

community. In past years, few ever traversed between the two towering buildings that constituted 

Market Street. But as sex became commercialized, the street revitalized itself; chock full of gays, 

both closeted and open. Bathhouses of all sizes, colors, and styles lined San Francisco; a candy 

shop for the beautiful gay man. At least, Gaetan Dugas felt this way as he strolled down 

downtown San Francisco to find himself a new Californian lover. Gaetan Dugas was a Canadian 

air steward with a boyish, sandy hair; with a charm about him that made men and women alike 

swoon. Always with his fabric-covered address book of past lovers in hand, Dugas felt he was at 

the peak of his life. On March 30, 1984, Dugas would pass away as patient zero of the 

mysterious disease referred to as AIDS.  Dugas’ experience and the experience of many the 

deceased due to AIDS provides insight into the challenging and flawed method of creating a 

drug. The process of creating a pharmaceutical drug is both costly in time and finance. It starts 

with a molecule. Using that molecule, scientists investigate the properties of it to determine if it 

can be synthesized into a potential drug. From there, a different group of scientists will examine 

the drug, and test if it is possible to reproduce this drug. After determining the drug can be mass 

produced, a clinical trial is started where the drug is tested on healthy volunteers (13). After it 

has been approved by the FDA, the drug enters the market. In each step, the time and money 
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spent increases. In the first phase, the discovery and experimentation take between 5-6 weeks. 

The investigation of the drug can take between 2-10 months. The clinical trial takes much longer; 

2-10 years to complete, not including the possibility the drug is rejected by the FmDA. 

Essentially,  There are many risks and challenges within the drug creation process, however by 

addressing them, scientists are better able to understand the limitations of the process and 

improve upon them.  Additionally, as a potential drug moves from each phase, the time and 

money needed and spent increases exponentially. 

 

 

Everything starts with one. One person, one organization, one movement, one idea. 

Everything in the drug creation process, too, starts with one idea. In this process, the beginning 

starts with discovering a promising compound. This part of the first phase is done with the help 

of multiple denominations of chemists. The first is a medicinal chemist who, “studies what 

makes a compound biologically active” (13). Their role is to look at compounds at a microscopic 

level to determine its properties. The other type of chemists that work on the first phase are 

analytical chemists. Analytical chemists use equipment and methods to determine the properties 

of compounds and molecules. Finally, formulations chemists look at the desired compound and 

figure out how to turn that into a drug. “In the late 80s where it used to be that you would go to 

some rainforest in South America. You would find a new plant, and then someone would go 

grind that plant up into lots of little pieces. They do lots of chromatography to separate out all the 

components of that plant, and they would test each well for anticancer activity or 

anti-inflammatory activity” (13). However, this method is no longer in use, replaced by a 
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reductionist approach to discovering a drug. “Now what happens is, ‘Oh! I have this interesting 

gene and I think this gene is involved in a disease!’. So then they would clone the gene, find out 

what the biological target is, and then they start working on...a drug” (13). This method is 

reflected in the FDA’s website which states that the creation of a drug starts with looking at 

pre-existing drugs and disease treatments, then altering some aspect of it. Finally, after a 

promising compound has been discovered, medicinal chemists conduct research into various 

aspects of the compound. Some of these include, “How it is absorbed, distributed, metabolized, 

and excreted, its potential benefits and mechanisms of action, the best dosage, the best way to 

give the drug, side effects or adverse events that can often be referred to as toxicity, how it 

affects different groups of people differently, how it interacts with other drugs and treatments, 

[and] its effectiveness as compared with similar drugs” (1). This procedure for creating a drug is 

reflected in the attitudes of the Center for Disease Control and Prevention (AKA the CDC) 

during the AIDS pandemic. During the AIDS pandemic, the CDC initiated a lengthy study into 

investigating: how AIDS began, where it began, and how is it spreading? They sought to answer 

these questions through their detailed questionnaire. The questionnaire was given to patients with 

the mysterious disease (referred to as GRID during that time period) and was collected after 

some months. However, this process did show to be extremely lengthy as the time it would take 

to collect and compile all the responses would surely result in many of the patients losing the 

battle against GRID. Additionally, many in the CDC speculated that the questionnaire would 

only provide answers they already knew (6). Though the reductionist approach to the first phase 

has proved to provide fewer results than anticipated and desired, it does work well for its 

purpose. That being to discover one or more compounds that look promising, and begin a further 
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investigation into those compounds to discover whether they could be used as a pharmaceutical 

drug.  

 

The preclinical research step is one of the most important steps in the drug creation 

process as it dictates whether or not a compound is viable or safe. To begin with, scientists must 

first decide which preclinical research method they will use. The first type is In Vitro. In Vitro 

research is performed or taking place in a test tube, culture dish, or elsewhere outside a living 

organism(2).  Examples of this type are studies that investigate cancer cells. Since you cannot 

successfully study cancer in a living organism, the only method for observing and experimenting 

on cancer cells is through in vitro research. The other type is In Vivo. In Vivo takes places within 

a living organism rather than in a test tube, culture dish, or another area outside a living organism 

(2). Some examples of In Vivo include testing a potential drug in humans or animals. This is 

done such that the properties can be observed and tested and modified so the desired outcome is 

achieved. However, even before you can start this preclinical research, certain standards must be 

met. These standards are called the good laboratory practices (or GLP) and they dictate the bare 

minimum for the preclinical research in terms of: “study conduct, personnel, facilities, 

equipment, written protocols, operating procedures, study reports, and a system of quality 

assurance oversight for each study to help assure the safety of FDA-regulated product”. Some of 

these GLPs include proper maintenance of equipment, proper procedure before proceeding, 

detained reports of the entire process, etc (2). Additionally, this phase dictates whether or not the 

drug is capable of mass-production. Once a compound is discovered, the medicinal chemists pass 

along the compound to research scientists. Their job is to determine how to successfully produce 
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large quantities of the drug at a relatively low cost. However, if they find that they cannot due to 

complications (such as the scale was done at a microscopic level, so the once the compound is 

made it is toxic to patients), another compound must be created or the entire project needs to be 

restarted (16). However, even though the FDA has set a minimum requirement for the preclinical 

research phase, there are still some shortcomings that the GLPs do not cover. This shortcoming 

is that around 53% of all preclinical research data is irreplicable, making the research almost 

worthless and costly. Though a question does appear to surface while investigating this: “Why 

does having the procedure and data being replicable matter?”. Data needs to replicable because 

otherwise the scientists’ findings cannot be confirmed or denied. If a scientist stated that he 

found a compound that would cure all cancer, but the data replicated from another scientist states 

that it cures hepatitis and not cancer, how could one know who is right and who is wrong? In 

2015, the annual budget on preclinical research was revealed to be around $56.4B. Out of this 

$56.4B, half of the money spent in the preclinical research of a particular drug revealed that the 

data from that drug was not replicable. This means that around $28.2B is wasted on preclinical 

research that cannot be replicated (9). This entire waste of money on unprovable data only 

further emphasizes the point that the drug creation process is a flawed method. The bare 

requirements for the preclinical research do nothing to prevent this waste of money as the 

procedure is not handled by the FDA. In order for this entirely preventable incompetence to 

cease, action must be taken by the NIH. Though the NIH has made statements and changes 

within the procedure, it proves to not be enough to curb this waste in money. A more focused 

understanding and attack on the issue is necessary to prevent the waste of money that could have 

been spent on research to benefit struggling patients. 
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The clinical trial itself is one of the most arduous and daunting tasks in the drug creation 

process. It would not be an exaggeration to call the clinical trial the crunch time of creating a 

pharmaceutical drug. There are many tasks that need to be completed in order to begin the 

clinical trial. One of these tasks includes the creation of a procedure. “The protocol indicates 

what disease we are going to target and what population we can recruit patients [from], and also 

what regions are we going to recruit these patients from, and what kind of investigational drug 

we are going to use for this protocol. So all of these detail how a clinical trial is going to be 

carried on or managed is in this clinical protocol” (14). To begin with, the clinical trial is broken 

up into five separate phases. To simplify the understanding of the time it takes in each phase, 

think about the entire clinical trial as a parabola. The first phase is near the bottom of the 

parabola. The purpose of this phase is to test the dosage of the drug such that it is safe for use by 

hospitals or for sale. This phase “includes anywhere between 20 and 100 healthy volunteers with 

the disease/condition” (3). Additionally as stated by Clinical Trial Supply Manager, Irene Xie, 

the first phase, “Usually...takes several days [to complete]”. However, past this point, the time 

required increases exponentially. After the dosage has been deemed safe, the second phase 

begins. The second phase itself is not a difficult task however, the time it takes for data to 

develop is what gives this phase its uncertain completion time. The FDA states that the time 

ranges between a few months to two years.  Additionally “in Phase 2 studies, researchers 

administer the drug to a group of patients with the disease or condition for which the drug is 

being developed... Phase 2 studies provide researchers with additional safety data” (3). After 
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successfully obtaining further data into hazards, the trial progresses into the third portion. In the 

third trial, the difficulty dramatically increases. For reference, we could call this the vertex of our 

very time-consuming, metaphorical parabola. “Phase III trials are the full-scale evaluation of 

treatment and are designed to compare the efficacy of the new treatment with the standard 

treatment. These are the most rigorous and extensive type of scientific clinical investigation of a 

new treatment... These are usually the most expensive and time-consuming of the trials” (10). 

Additionally, this third phase of the trial provides the most safety data out of every phase. “In 

previous studies, it is possible that less common side effects might have gone undetected. 

Because these studies are larger and longer in duration, the results are more likely to show 

long-term or rare side effect” (3). After the drug has been approved by the FDA, the drug enters 

the fourth phase which determines the long-term effects of the drug. The drug may prove to be 

effective however, if the negative effects outweigh the benefits then the drug is pulled off the 

market. This phase is by far the largest as it no longer targets a certain area, rather a massive area 

as it is sent to various hospitals for use (10). Finally, after the observation has ended and the drug 

is deemed to be safe, the trial moves into the fifth and final stage. This stage is described as 

“moving from bench to bedside”, meaning that the focus is put more into patients, hospitals, and 

the integration of the new therapy. The clinical trial is the most time-consuming and costly step 

in the drug creation process by a wide margin. Though a hefty amount of time is expedited in 

this phase of the clinical trial, there are still more complications and criticisms to this process. 

Nearing the end of the process, studies and reports have shown that scientists, in their haste and 

ignorance, have misled the FDA on their drug’s performance or efficiency in order to create a 

pharmaceutical drug and sell it. Criticisms of this process, “have included reliance on voluntary 
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reporting of adverse events, trust in drug manufacturers to collect/evaluate/report drug safety 

data that may risk financial interests, and dependence on one government body to approve a drug 

and then require studies that might lead to withdrawal from the market” (10). It is necessary to 

address and fully acknowledge the limitations and flaws of the clinical trial because nothing 

starts out perfect. This process must be corrected and improved and modified, such that the lives 

of patients and volunteers are not put at risk for profit and gain. As Dr. Mahan eloquently puts it, 

“By improving developmental strategies and studies, time to availability to the general public 

with resulting benefit should result in better patient outcomes and fewer morbidities.” 

 

 

 

So your drug has reached the FDA! Congrats! Only 14% of drugs even make it this far! 

But now what? What will the FDA do? Simplified, the FDA will determine whether what you 

are saying about this drug is true or not. In more depth, the FDA requires you to complete the 

New Drug Application (or NDA). The NDA acts as a record of the history of the creation of a 

drug. For example, it will require you to tell when you started, the results of the tests on animals, 

what the compound is made of, etc. “The goals of the NDA are to provide enough information to 

permit FDA reviewers to reach the following key decisions: Whether the drug is safe and 

effective in its proposed use(s), and whether the benefits of the drug outweigh the risks? Whether 

the drug's proposed labeling (package insert) is appropriate, and what it should contain? Whether 

the methods used in manufacturing the drug and the controls used to maintain the drug's quality 

are adequate to preserve the drug's identity, strength, quality, and purity?” (4). Without the NDA, 
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tragedies such as the Thalidomide crisis could be repeated. In the Thalidomide crisis, a drug for 

sleeping and relaxation was created in Germany by Chemie Grünenthal GmbH. During patenting 

and testing, there were no signs of toxicity of adverse side effects. Additionally, during the 

clinical trial, the drug was revealed to help with morning sickness; becoming incredibly popular 

with pregnant women. However, FDA reviewers and scientists were increasingly worried about 

the side effects of Thalidomide. It proved to cause nerve damage in volunteer’s limbs, causing it 

to be denied by the FDA. However, Thalidomide had been tested on thousands of pregnant 

women, who upon delivery discovered that Thalidomide had damaged their children. 

Thalidomide had caused birth defects in infants, causing widespread panic in Europe and the US. 

This entire incident led to stricter policies and procedures in the clinical trial and patenting 

process (11). If the NDA is approved the FDA, then a review team is given six to ten months to 

consider whether the drug should be approved. This is achieved by each member reviewing a 

specific part of the drug’s data, reports, and process in order to verify and decide whether it 

should be approved (4). In the event that it is approved by the FDA, then the drug is officially 

permitted to be sold in the free market. And though the drug is now readily available on the 

market, there are still areas that the FDA needs to verify in order for the drug to stay on the 

market. 

 

Though the clinical trial is extremely important to observe potential health risks and 

long-term effects, the post-marketing surveillance is more in-depth. How this differs from the 

clinical trial is that the clinical trial is more often blind to some of the long-term effects. The 

clinical trial is limited by the representation within the group of volunteers. However, 
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post-marketing surveillance investigates how a drug affects different groups of people with 

different backgrounds and situations (12). If this drug targets a group of people in a negative way 

(such as old people’s bones tend to decay faster after taking this drug or the patients become 

resistant to the drug), then the prescriptive label and warning needs to be updated immediately 

(5)(16). Additionally, if the drug affects patients in a way that makes them resistant to the drug, 

then further investigation and changes must be made to the drug (16). However, after all this has 

been done, the drug has been officially approved by the FDA. The drug has been proven to work 

and the post-marketing monitoring has shown that it is accurate and safe.  

 

Though the drug creation process has been modified such that it is working efficiently 

and safely, there are still many dangers and risks to the process that make the process fall short 

of useful. It is true, however, that this process has provided many benefits to patients around the 

world. The fact that this process has improved upon the lives of millions is indisputable. 

However, the process is still flawed. Instances such as clinical malpractice or deceit prevent the 

drug creation process from running as smoothly and efficiently as possible. It prevents drugs 

from coming out faster and causes unsafe drugs to enter the market is greater numbers. However, 

if scientists are willing and dedicated enough to improve upon the process, then these blemishes 

could just as easily disappear. Science exists to question the unknown and to better improve our 

lives; it does not exist as a cash-making scheme to line the pockets of businesses. By targeting 

the mistakes in the clinical trial at its roots, then it is possible to greatly improve the lives of 

patients around the world. 
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