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In 1998, a British physician named Dr Geoffrey Guy heard the knock of opportunity. Always a visionary, 

he gathered his unique set of skills and experience, and responded. The events that followed 

contributed significantly to cannabidiol's (CBD’s) emergence from relative obscurity into broad public 

consciousness (personal interview with Guy G, October 31, 2017).1

Dr Guy had long been intrigued by the idea that cannabis might be developed into a modern medicine. 

Since his days in botanical medicines at the French company Pierre Fabre Laboratories, he had been 

interested in the special properties of botanical extracts. This had led him to wonder, as early as the 

1980s, whether the modern regulatory environment and current government attitudes might permit a 

research and development program to explore the therapeutic potential of cannabis extracts. He had 

explored this idea with the British Government in the early 1990s, but they informed him that they had 

no appetite to license such a program. Already the Chairman and founder of another pharmaceutical 

company, Ethical Holdings plc, he had other fish to fry, so he shelved his idea.

Fast forward to 1997. The endocannabinoid receptor system—a system in the body consisting of 

receptors, molecules that activate those receptors, and enzymes that synthesize and degrade those 

molecules—had been discovered.2,3 This critically important system of receptors and endogenous 

neurotransmitters both provided a rationale for the action of tetrahydrocannabinol (THC) and 

offered tools to allow scientists to explore the mechanism of action of THC and other cannabinoids.

Preclinical research was blossoming.4 In addition, a small “medical marijuana”/cannabis legalization 

movement had developed in the UK. As a result of their using cannabis for symptom relief, patients 

using cannabis for medical purposes were being arrested by police and subsequently absolved by 

juries, leading to concerns that seriously-ill patients were not being treated with compassion and that 

the law was being brought into disrepute. The British Medical Association published a review of the 

medical and scientific evidence for and against proposals that cannabis should be made available for 

medical applications.5

In 1997, a pivotal meeting relating to the therapeutic potential of cannabis took place at the Royal 

Pharmaceutical Society.1 Dr Guy attended and was pleased to see that the audience included eminent 

scientists and government representatives. They had come together to discuss the plant’s therapeutic 

potential. Dr Guy arose from the floor to describe how cannabis could be developed into a prescription 

medicine. Subsequently, two Members of Parliament sponsored a formal parliamentary delegation, 

which included Dr Guy. The delegation made its way to Parliament to ask the government to reschedule 

cannabis in order to promote research and facilitate medical access.* They were sorely disappointed 

*As of the time of writing of this article, cannabis is in Schedule I under UK as well as US law. The US Controlled Substances 
Act and the UK Misuse of Drugs Regulations 2001 place psychoactive substances in one of five schedules, depending on 
their accepted medical use in the US and their abuse potential. Schedule I is the most restrictive.
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when the presiding government Minister advised that they had no will at 

that time to reschedule cannabis, but suggested that anyone interested 

in conducting research should “talk with our Ministry officials.” To the 

assembled group, this was a bitter rejection. To Dr Guy, it was an invitation. 

Accompanied by another colleague, Dr Brian Whittle, he went to see the 

Chief Inspector of the drugs branch of the UK Home Office (the equivalent 

of the US Drug Enforcement Administration [DEA]). As he described the 

program by which cannabis could become a modern medicine, he warned 

the Home Office officials that he would need to grow “tons and tons” of 

plant material, not merely a few plants. Intrigued, the Chief Inspector asked 

them to prepare a full development plan for cannabis-based medications. 

Upon receipt of the development plan, the Home Office granted them the 

necessary licenses, and GW Pharmaceuticals (Cambridge, UK) was born—

after 5 months of working with the necessary Home Office lawyers to 

determine how such a research program could proceed while satisfying 

the requirements of international drug control treaties.

In parallel to all these events, the UK House of Lords convened a Select 

Committee on Science and Technology. The Committee was charged with 

examining the scientific and medical evidence to determine whether 

there was a case for relaxing some of the restrictions on the medical 

use of cannabis. The Committee concluded, amongst other things, that 

clinical trials of cannabis for the treatment of multiple sclerosis (MS) and 

chronic pain should be mounted “as a matter of urgency,” and it “warmly 

welcome[d]” the fact that Dr Guy had set off down this path. In short, the 

founding of GW was a direct response to the UK Government’s call for 

research to see if it were possible to develop a modern medication from 

the cannabis plant.

Procuring the plants
But there was a small issue, Dr Guy had no direct experience cultivating 

cannabis, so where and how to procure the plants to begin GW’s 

research program? The Chief Inspector of the Home Office alerted Dr 

Guy to the work of Robert Connell Clarke, Dave Pate and David Watson, 

Americans who had relocated to The Netherlands in their quest to 

conduct cannabis breeding and research for the purpose of producing 

the raw materials for medical products.6,7 Coincidentally, Dr Guy had met 

them the previous year. This group, called HortaPharm B.V. (Amsterdam, 

Netherlands), were fully licensed by the Dutch Government to conduct 

research into cannabis varieties that might be useful in medical treatment. 

HortaPharm had collected and analyzed cannabis varieties from all over 

the world and had also bred new varieties with very defined compositions 

that were particularly high in CBD, THC, and other cannabinoids. 

HortaPharm was interested in developing pharmaceutical grade 

cannabis with controlled cannabinoid ratios that could be evaluated for 

therapeutic usefulness.6,7 Based on early research described below, they 

were particularly interested in the medical potential of CBD and had been 

breeding plants high in CBD content since the 1980s.8 Dr Guy worked with 

HortaPharm to procure its library of cannabis seed varieties, including the 

CBD- and THC-predominant varieties that they had bred in-house.9 Thus, 

GW instantly had the THC-rich and CBD-rich varieties needed to begin  

its research.

Early interest in cannabidiol
By this time, Dr Guy had read extensively about the medicinal use of 

cannabis in the historical literature and especially the reports in Europe 

and North America dating from the mid-1850s. During that time, Dr William 

B O’Shaughnessy had returned from India and published his observations 

and studies on the effects of cannabis extracts and tinctures.10 Dr Guy also 

examined the likely cannabinoid content of the imported hashish materials 

that many UK patients—largely patients with MS—were using at that time, 

and he determined that CBD represented a significant, if not dominant, 

component of these materials.11

Dr Guy began to speak about the potential of CBD with colleagues at 

research centers and scientific meetings. By 1998, cannabis grown in North 

America had been primarily bred for its psychoactive properties, and, as a 

result, CBD-rich strains had been discarded. Therefore, most of the modern 

research—exploring either the harmful effects or (less so) the potential 

therapeutic properties—would have focused almost exclusively on THC. 

Indeed, at a scientific conference in New York, a well-respected researcher 

chided Dr Guy for being interested in CBD, with the query: “Doesn’t Dr Guy 

know that CBD is an inert component of the cannabis plant and all of the 

pharmacological and therapeutic properties of cannabis can be attributed 

to THC?” While this may have been true of modern street cannabis, Dr Guy 

and his expanding team were certain that CBD had great potential.

Armed with very defined CBD- and THC-rich varieties, GW immediately 

developed three whole plant extracts: one in which THC was the predominant 

cannabinoid, one that was predominantly CBD, and one in which the first 

two extracts were blended to produce a third extract with a 1:1 ratio of 

CBD:THC. GW moved rapidly into clinical research with these different 

cannabinoid formulations and ratios to identify their different therapeutic 

properties and safety profiles.12,13 The company explored a number of ways 

to deliver the cannabinoid formulations, but, for the 1:1 product, decided 

on a sublingual (later oromucosal) spray, which allowed patients to take 

the product in small aliquots, thus enabling individualized titration (gradual 

adjustment) of dose. The oromucosal route also allowed THC to be absorbed 

by the body at a slower rate than what would occur with smoking or other 

forms of inhalation. All of this helped to reduce the THC-related intoxicating 

effects (GW Pharmaceuticals, data on file). The product, called nabiximols 

(Sativex®, GW Pharmaceuticals, Cambridge, UK [this product is not US Food 

and Drug Administration (FDA) approved]), was formulated by blending the  

THC- and CBD-rich extracts to give a 1:1 ratio of CBD:THC, but also retained 

the minor cannabinoids, terpenes and flavonoids of a whole extract.

Dr Guy also believed that CBD had therapeutic properties that were 

independent of its effect on THC and sought to confirm this with data. 

In a sleep study, THC was sedating, whereas CBD was alerting.14 In  

double-blind, placebo-controlled studies in which patients served as 

their own controls (n-of-1 studies),15 patients often responded only to the  

CBD-rich extracts, and not the 1:1 or THC-rich extracts. He continued to 

believe that, for some conditions, there may be a synergistic effect of all the 

components of the cannabis plant—later dubbed the “entourage effect,”16 

after a concept describing the synergistic interactions of the components 

of the endocannabinoid system—but recognized that, for other medical 

conditions, a more highly purified cannabinoid might be preferable.

He was certainly not alone in believing that CBD had significant potential. 

Professor Raphael Mechoulam, the Israeli chemist who had elucidated 

the structure of THC and identified it as the primary psychoactive 

component of cannabis,17 had also isolated CBD and a number of 

other cannabinoids.18,19 He shared these materials with interested 

researchers. A group of these researchers in Brazil and elsewhere had 
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conducted small human trials with CBD in psychosis, epilepsy, and other 

conditions.20–22 At the University of California, San Francisco (UCSF), 

pharmacologist Dr Lester Bornheim was studying the metabolism of CBD, 

particularly its effect on the “super family” of P450 enzymes.23 In 1998,  

Dr Aidan Hampson at the National Institute on Drug Abuse discovered that 

cannabinoids, including THC, CBD, and the synthetic compound HU-211, 

have antioxidant properties. A patent was granted on this work by the US 

Patent and Trademark Office in 2003.24 The patent claimed a method of 

treating diseases caused by oxidative stress, such as neurodegenerative 

or ischemic disease, by the administration of cannabinoids. Professor 

Pertwee published a seminal paper on the mechanisms of action of 

CBD, which cited preclinical research from the 1980s indicating that CBD 

could have an anti-convulsant effect.25 These studies provided tantalizing 

signals of CBD’s anti-convulsant and other potential benefits, but none 

were robust enough to galvanize the wider scientific and medical 

communities, much less the general public.

Indeed, scientific reports that were published in the late 1990s acknowledged 

CBD but viewed it as a molecule of little importance.21,26–29 The esteemed 

Institute of Medicine (IOM)26 of the National Academy of Sciences wrote in 

Marijuana and Medicine: Assessing the Science Base “Cannabidiol (CBD) 

does not have the same psychoactivity as THC, but it was initially reported 

to attenuate the psychological response to THC in humans; however, later 

studies reported that CBD did not attenuate the psychological effects of 

THC… The most important effect of CBD seems to be its interference with 

drug metabolism, including delta-9-THC metabolism in the liver.”27 With 

regard to epilepsy, the IOM reported that “The potential antiepileptic activity 

of CBD has been investigated but is not promising.” Leslie Iversen, PhD, in 

his review entitled The Science of Marijuana, concluded in his discussion of 

epilepsy “Attempts to follow up on these potentially useful findings [animal 

studies and one small placebo-controlled trial], however, failed to confirm 

any positive effect of this dose (200–300 mg) on seizure frequency, although 

a single patient treated with a higher dose of cannabidiol (900–1200 mg 

per day) seemed to benefit… It is difficult to see epilepsy as a high priority 

area for research on the potential use of cannabis or cannabinoids.”28 In 

Marijuana Myths, Marijuana Facts, John Morgan, MD, and Lynn Zimmer, 

PhD, stated “Delta-9-THC is probably responsible for most of marijuana’s 

therapeutic effects, but one of marijuana’s other cannabinoid constituents—

cannabidiol—appears to be useful as an anticonvulsant.”29 To support this 

statement, they cited early small clinical trials from the 1980s.21,30

It was against this background that Dr Guy persevered in pursuing 

the therapeutic potential of CBD. He recognized as early as 1998 that 

CBD and other cannabinoids might have an important role to play 

as an anticonvulsant.31 With enthusiasm, he explored the idea with 

researchers and other interested parties, and inquired of scientists such 

as Dr Mechoulam about the importance of CBD:THC ratios. One of these 

interested parties was Fred Gardner, a journalist who recognized that 

cannabis and cannabinoids might soon become important tools in the 

physician’s armamentarium. The fact that a true pharmaceutical company 

was seeking to develop the world’s first cannabis-derived prescription 

medication captured Gardner’s interest. And the additional fact that this 

company believed in the therapeutic importance of CBD, a little-known 

component of the plant, garnered even more attention and particularly 

intrigued Gardner. In 1999, he began to publish information about GW’s 

research in Synapse, the UCSF weekly.31

With the passing of California’s 1996 Proposition 215 (also known as The 

Compassionate Use Act), interest in CBD would shift to the US west coast. 

Word of what was happening in the UK disseminated through some of 

the earlier publications to cannabinopathic medicine. O’Shaughnessy’s, 

a California publication named after the Irish physician credited with 

bringing cannabis to western medicine, was among the first to credit GW 

Pharmaceuticals for being able to select and isolate CBD varieties.32 GW’s 

research also elicited considerable interest among both preclinical and 

clinical researchers, as well as within the cannabis advocacy community 

(due largely to Gardner’s writings). GW shared its extracts with external 

researchers, and the International Cannabinoid Research Society (ICRS) 

annual meetings bristled with posters and conversations about possible 

medical applications of the burgeoning preclinical research, and interest 

in CBD grew.

In 2000, discussion of the therapeutic properties of cannabis burst into 

the hallowed halls of medical science in the US. In that year, the first-ever 

continuing medical education (CME) conferences on the medical potential 

of cannabis were held at UCSF and the University of Washington. Dr Guy 

was one of the speakers, and these conferences gave him the opportunity 

to showcase the GW program and to stress the importance of CBD.33 

Looking back, these were pivotal events that elevated discussion in the 

US about the medicinal use of cannabis and the importance of CBD and 

CBD:THC ratios. In the years that followed, GW continued to research 

different cannabinoids and cannabinoid ratios and to develop nabiximols, 

securing its first regulatory approval in Canada in 2005.34 At that moment, 

nabiximols became the first complex botanical extract ever to be approved 

as a prescription medication under modern regulatory requirements. At 

numerous scientific conferences, Dr Guy and others in GW continued to 

stress the therapeutic potential of CBD, and Gardner continued to report 

on these and other scientific studies in various publications, including 

O’Shaughnessy’s.8,32,35

2007 proved, in hindsight, to have been an important year for CBD. That 

year, GW and a US development partner sponsored extensive preclinical 

research conducted by Professor Ben Whalley and his colleagues. 

This research examined a number of cannabinoids, including CBD and 

cannabidivarin (CBDV), in various animal models of human disorders, 

including epilepsy. In many different animal models, both CBD and CBDV 

had anti-convulsant effects.36,37 GW had a great interest in epilepsy and had 

spent quite a lot of time studying CBD in other medical conditions. While 

the company was contemplating whether to lead with CBD or some other 

cannabinoid in a formal development program, something was happening 

in the US that was entirely unexpected. The animal research was presented 

at scientific conferences, such as ICRS, and then published in peer-reviewed 

journals.36–38 Gardner followed these studies closely and began urging 

cannabis cultivators to take an interest in CBD and in these results.31 On the 

heels of this research, Gardner and another journalist, Martin Lee, began 

a small nonprofit called Project CBD to educate the cannabis community 

and the outer world about CBD research, particularly GW’s. As one writer 

stated “Cannabis growers were surprised about these findings. Most 

cannabis varieties in North America had been bred to express high levels 

of THC, and those with lower levels of THC (and higher levels of CBD) had 

been discarded.”39 However, even if growers were now getting interested in 

CBD’s potential, they had no way to know whether any CBD-rich varieties 

still existed.35
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Fortunately, at about that time, Harborside Health Center, a large 

cannabis dispensary in Oakland, CA, had become frustrated because 

no DEA-registered analytical laboratory would test its cannabis samples 

for cannabinoid content, mold, or heavy metals. Therefore, its founder, 

Steve DeAngelo, went about setting up his own analytical lab,40 Steep Hill 

Laboratory, with the capability of testing cannabis samples for both potency 

and contaminants. Gardner had been telling them about the potential of 

CBD, so they tested for CBD, along with THC and cannabinol (CBN—a 

result of THC degradation). Over the next few years, Steep Hill identified a 

number of CBD-rich varieties. As one journalist opined: “The credit to this 

moment can be traced back to 1998 in Britain with Geoffrey Guy, MD, and 

the foundation of GW Pharmaceuticals.”32

It was still a hard sell for certain cultivators and manufacturers.32 The 

consumer demand primarily focused on THC-rich products. Nevertheless, 

a few were interested in CBD’s medical potential. Project CBD gathered 

CBD clones and seeds from various sources and provided them to willing 

growers. Gardner developed a questionnaire to be filled out by Harborside 

patients purchasing CBD buds or products, with the hope that they could 

develop a database indicating which varieties or ratios were helpful for 

which medical conditions. Growers began to cultivate CBD-rich chemovars 

and some CBD extracts were produced. Harborside carried these products.32 

A few families of children with devastating types of epilepsy, who had been 

connected on Facebook to support one another and share information, 

read O’Shaughnessy’s,* spoke with Harborside or other dispensaries, or 

even read GW’s preclinical research directly, and began to take an interest 

in such extracts.

In 2011, a Discovery Channel program—which primarily profiled 

Harborside—included a segment on Jason David, a father who was 

treating his epileptic son with a CBD extract in glycerin that he had 

obtained through Harborside.41 Steve DeAngelo, at the end of the 

segment, stressed the importance of CBD and spoke of his involvement 

with Project CBD.42 David thanked Harborside for their assistance.41 Other 

families, who had watched or learned of this program, sought to find CBD 

extracts. However, many of these extracts lacked good quality control and  

batch-to-batch consistency.

One family’s quest to help their son
One California family (Evelyn Nussbaum and Fred Vogelstein) had been 

using artisanal CBD products to try to help their son, Sam, who had a 

severe, intractable type of epilepsy. They were frustrated to discover that a 

first batch initially seemed to help their son, but the next batch brought his 

seizures galloping back. Tinctures from three different dispensaries didn’t 

work. Then they reviewed the GW-sponsored animal research and realized 

that GW must have a standardized CBD product that had been used in the 

animal research. So, the family embarked on a quest to contact GW. On 

behalf of the family, a member of the House of Lords—who was acquainted 

with Sam’s grandfather—sought to contact Dr Guy through a mutual 

colleague, Sir Michael Rawlins, then-Chairman of NICE (The UK National 

Institute for Health and Care Excellence). Dr Guy spoke with Evelyn and 

then asked GW’s US representative, Alice Mead, to follow up in more detail 

with the family to inquire how GW could help. The family explained that their 

son Sam (who was about 10 years old) was having up to 120 seizures a day, 

that his condition significantly impeded his ability to participate in normal 

childhood activities, such as play, reading, conversation, etc., and that he 

would probably never lead an independent life. Dr Guy sympathized with 

the family’s plight but helping would be a challenge. The situation involved 

a child, and CBD was a Schedule I substance with “no currently accepted 

medical use” under the federal Controlled Substances Act. Mead undertook 

research to try to identify a regulatory pathway by which GW could come to 

the aid of this family. This research revealed that the FDA had promulgated 

“expanded access” regulations, which were lodged in a little-used section 

of its website.43 These regulations allowed a patient (presumably including a 

child) who 1) had a serious or life-threatening condition, 2) did not respond 

to available therapies, and 3) could not be enrolled in a formal clinical trial, 

to obtain access to an investigational product (presumably including a 

Schedule I substance).

Dr Guy traveled to the US and met with the family and their pediatric 

epileptologist, Professor Roberta Cilio, at a leading pediatric hospital in San 

Francisco, to explore whether Sam might be an appropriate candidate for CBD. 

Expanded access appeared to be a promising regulatory vehicle. However, 

particularly since CBD was a Schedule I substance, the assembled group 

recognized that it might be challenging for Professor Cilio to obtain FDA and 

DEA approval for a single-patient expanded access program (EAP), without 

some evidence—from a properly-monitored medical setting—that GW’s CBD 

would not harm and might help the child. So, the family agreed to travel to 

the UK, where highly purified CBD was not a controlled substance. But before 

that could happen, it was essential to identify a UK specialist in childhood 

epilepsy and for Professor Cilio to discuss the case with him or her. Sir Michael 

Rawlins recommended a well-known pediatric epileptologist, Professor Helen 

Cross of a leading hospital in London. Dr Guy spoke with Professor Cross and 

also provided her name to Evelyn so the UK and US physicians could speak. 

Professors Cilio and Cross had known one another for many years, but it was 

a still long shot; Professor Cross was not familiar with CBD. However, GW 

had produced preliminary safety and toxicology data on CBD as part of its 

nabiximols program (unpublished data, GW Pharmaceuticals) and was able 

to provide the data to Professors Cross and Cilio. The two epilepsy specialists 

discussed the case and evaluated the safety and potential efficacy of the 

purified CBD. Professor Cross agreed to see Sam.

Another question arose: what form of CBD should GW provide if Professor 

Cross deemed it appropriate to go forward? GW had previously researched 

CBD in other medical conditions, but the company did not currently have 

any CBD from those programs on the shelf. Clearly, in order to respond to 

the child’s medical need, the company was going to have to make up a 

formulation just for him. The company was aware of preclinical research 

indicating that chronic exposure to THC may be damaging to the young 

developing brain.44,45 There was also some evidence from animal studies 

that THC could cause seizures.46 Therefore, the company decided to provide 

pure CBD to Sam—rather than a CBD-rich “whole plant” extract, which 

contained larger amounts of THC and other cannabinoids.

Evelyn, Sam and his sister arrived over the Christmas holiday, 2012. Sam was 

having many dozens of seizures a day upon arrival; subsequently, following 

2 weeks of treatment, he showed a markedly positive response.** This 

extraordinary result captured everyone’s attention. By prior agreement, the 

*Harborside distributed 5,000 copies and there were another 20,000 copies distributed 
within California.

**Note that individual results may vary; please see prescribing information for  
benefit/risk information.55
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family returned to the US without the CBD (since it would have been illegal 

to bring it with them) but was determined to seek FDA authorization for 

Sam to use GW’s CBD in the US.

The genesis of the expanded/compassionate 
access program
In early January 2013, Professor Cilio submitted a protocol to the FDA for a  

single-patient access to CBD under the expanded access regulations. By this 

time, GW had been researching nabiximols in the US for 7 years. Therefore, the 

FDA already had the same safety and toxicology data that GW had provided 

to Professors Cilio and Cross. The FDA agreed to the EAP application, and 

the DEA provided Professor Cilio with a Schedule I research registration 

(license). This was the first ever protocol for the use of pharmaceutical 

grade CBD in pediatric epilepsy, the approval of which was the result of long  

back-and-forth discussions with the FDA. Sam became the first ever patient to 

receive what would become known as Epidiolex® (CBD; GW Pharmaceuticals,  

Cambridge, UK).

Also, in January 2013, Dr Orrin Devinsky, of New York; Evelyn Nussenbaum, 

the mother of the first patient; and Catherine Jacobson, the mother of a 

child who would become the second patient to receive CBD through 

an investigational new drug (IND) EAP, arranged a small meeting in New 

York. Several prominent epileptologists, representatives of the National 

Institutes of Health, epilepsy advocacy organizations, Dr Marlene Hafner 

(former Director of the FDA’s Office of Orphan Drug Products), and 

GW came together to explore possible steps forward. It was clear that  

one-by-one single patient expanded access applications to FDA and DEA 

were far too cumbersome. Dr Michelle Welborn, a regulatory consultant, 

founder of an epilepsy advocacy organization, and mother of a child with 

Dravet syndrome, suggested that larger EAPs might be possible. Word 

spread among the families connected on Facebook, as well as among 

their pediatric neurologists and epileptologists, that it was possible to open 

these EAPs with GW’s CBD. The company was now aware that there were 

thousands of children with devastating epilepsies in the US and elsewhere, 

and, without hesitation, GW still wanted to help. Dr Welborn and Dr 

Devinsky developed a protocol for an “intermediate size” expanded access 

IND, covering up to 25 patients, and, with fingers crossed, submitted it to 

the FDA; the FDA granted it.47

The decibel level of discussion among families and their physicians 

escalated further, and three more physicians stepped forward to ask GW 

if the company would supply its CBD for 25-patient programs, and FDA 

if it would permit such programs. Dr Eric Marsh of Children’s Hospital of 

Philadelphia, Dr Elizabeth Thiele of Massachusetts General Hospital, and Dr 

Linda Laux of Lurie Children’s Hospital in Chicago, along with the family’s 

doctor and Devinsky, were known within GW as the “founding five.” GW 

continued to want to help families, so the company agreed, as did the 

FDA and DEA. Continuing to say yes was a hard decision for the company. 

GW had not yet embarked on a formal clinical trial program in childhood 

epilepsy with CBD, and they were making the product in small batches that 

were expensive to manufacture. US regulations would have allowed the 

company to impose a charge for its manufacturing, administrative, and 

shipping costs. However, GW realized that, by doing so, the only families 

who would be enrolled in the programs would be those who could pay 

these costs out-of-pocket (health insurance typically does not cover the 

costs of investigational drugs). Hence, GW took a deep breath, and agreed 

to provide Epidiolex® without charge.

Ultimately, 22 EAP sites were opened, involving over 1,000 patients, mostly 

children. As of November 2017, the company had also responded to 29 

emergency INDs, involving critically ill children who were in pediatric 

intensive care units. Eight state governments asked if they could initiate EAP 

programs in their states to ensure that their citizens would have access to 

quality-controlled, standardized CBD medication. GW continued to provide 

the product without charge to the EAP sites and the state programs, with 

new programs now in New South Wales and Queensland.

Dr Sanjay Gupta and Charlotte’s Web
In August 2013, as the CBD EAPs were getting underway, Dr Sanjay Gupta of 

CNN, presented a program entitled “Weed,” in which he profiled Charlotte, 

a young girl with Dravet syndrome.48 Charlotte was having hundreds of 

seizures a week,49 and her parents feared that she might die. They had 

watched a video of the Discovery Channel program “Weed Wars” and 

had seen Mr David administering a CBD-predominant extract to his son 

Jayden.48,49 Encouraged, they began to search for CBD. Word about GW’s 

CBD research had already traveled from California to Colorado, and they 

were able to find a CBD-rich strain at a Denver dispensary—R4, said to be 

low in THC and high in CBD. Charlotte’s mother was only able to buy about 

two ounces. Charlotte had an astonishing response, becoming seizure-free 

for seven days. After their supply was used up, they contacted a group 

of brothers (the Stanleys), who were cultivating various types of cannabis. 

Charlotte’s mother inquired about CBD.

The Stanleys had acquired some CBD-rich varieties,31 and one of these 

varieties was prepared into an extract for Charlotte. As with her prior 

experience with CBD, Charlotte was a “super-responder”—on television 

it seemed like a miracle. She went from having 300+ seizures a week to 

having only a few seizures a month, and then usually at night.48 A wildfire 

was ignited among the families with children with similarly devastating 

epilepsies. Many moved to Colorado, desperate to obtain access to the 

strain that the Stanleys subsequently-named “Charlotte’s Web.” Others 

went to their state legislatures, seeking access to CBD, and bringing their 

children in wheelchairs to legislative hearings. Sixteen states passed 

CBD-access laws in less than 2 years. Suddenly, the world—and not just 

preclinical researchers and California cannabis advocates—were aware of 

the therapeutic potential of CBD in epilepsy. But it all really started in 1998.

The need for a formal clinical development 
program
The company did not anticipate the impact that the CNN program would 

have. More physicians began to contact GW, requesting access to EAPs. 

GW realized it just did not have the ability at that time to fulfill every 

request, but also recognized the extent of the medical need among these 

children with devastating, childhood-onset epilepsies. A formal clinical 

development program would be necessary to ensure that CBD would be 

available by prescription in pharmacies around the country, and not only in 

the specific locations of the physicians at the EAP sites. Hence, in the spring 

of 2014, the company opened its own IND program with FDA to conduct 

four large, randomized, placebo-controlled clinical studies.50–53 Based on 

advice from epilepsy experts and the results of a survey conducted with 

families of patients with intractable epilepsies,54 the company studied two 

rare childhood-onset epilepsies: Dravet syndrome and Lennox-Gastaut 

syndrome. Almost immediately, physicians at the EAP sites stepped up to 

become investigators in the controlled studies required by the FDA (as well 

as to continue as EAP sites), and some of them participated in the protocol 
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development for the studies. Patients flooded into the studies. In a little 

over 2 years, three of four studies had been completed, and had positive 

results, making it possible for the company to seek FDA approval.

In October 2017, GW and its US subsidiary Greenwich Biosciences, 

completed the process of applying to the FDA for marketing approval for 

Epidiolex®, and on June 27, 2018, the FDA approved the product, making 

Epidiolex® the first cannabis-derived medication ever to be approved as a 

prescription medicine in the US.55 The FDA then transmitted a rescheduling 

recommendation to the DEA. On September 28, 2018, the DEA moved the 

product to Schedule V.

Obtaining FDA approval and DEA rescheduling were not the only steps that 

the company had to take to make it possible for Epidiolex® to be dispensed 

to patients. US states have their own controlled drug laws that mirror 

the federal Controlled Substances Act. Under these laws, marijuana is a 

Schedule I substance. The definition of “marijuana” includes derivatives 

like CBD. Even US states with “medical marijuana” or “adult use” marijuana 

laws have not, for the most part, rescheduled marijuana. Hence, even 

after FDA approval and DEA rescheduling, CBD could not be dispensed 

by pharmacies in a state until the product was rescheduled or some other 

change to state law takes place. US states do not automatically reschedule 

a new product because the DEA has done so. This state process can take 

as long as 2 years. Hence, approximately 2 years before FDA approval, 

GW embarked on a project to try to ensure that patients in every state 

would have access to Epidiolex® at the point when (or shortly after) it was 

approved by FDA and rescheduled by DEA. This project has created a new 

legal pathway for prescription CBD products like Epidiolex® but does not 

affect existing pathways under state law allowing lawful access to non-FDA 

approved cannabis products for medical and/or adult use.

Conclusion
In 1998, Dr Guy’s willingness to listen to patients, his vision and 

entrepreneurial spirit drove him to form GW Pharmaceuticals. GW, along 

with its physician-investigators, collaborating scientists, and patients, 

embarked on an ambitious program to investigate the therapeutic 

potential of cannabis, at a time when cannabis still carried a significant 

stigma and barriers to research were formidable, especially in the US. 

His attention to patient reports and exhaustive review of historical 

literature led him to believe in the importance of CBD and cannabinoid 

ratios, despite the fact that many scientists at the time believed that CBD 

was of little value, and it had all but disappeared from modern cannabis 

strains. GW Pharmaceuticals’ research with both THC:CBD ratios, and 

with CBD itself, resulted in awareness—in the cannabis community 

(through Gardner), and consequently in families with children with 

epilepsy—that CBD could have important therapeutic action, particularly 

in epilepsy. As Gardner so cogently says: “Without Geoffrey Guy [and 

GW Pharmaceuticals], there would be no CBD” (personal interview 

with Gardner F, October 7, 2017). GW has now been successful in 

securing FDA approval for Epidiolex®, Dr Guy’s vision has been fulfilled,  

and patients with Dravet and Lennox-Gastaut syndromes now have 

access to a medication that can be prescribed by their doctors and 

dispensed by specialty pharmacies, free of legal uncertainty and stigma. 

GW and Greenwich continue to advance research in cannabinoids to 

identify and study other potential therapeutic uses for CBD, as well as 

other cannabinoids. 
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