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Abbreviations: L7H, less than 7hours sleep/night; DIS, 
difficulty initiating sleep; DMS, difficulty maintaining sleep; 
EMA, early morning awakening; NRS, nonrestorative sleep; CBN, 
cannabinol

Introduction
Sleeplessness, defined as less than seven hours sleep at least two 

nights a week, affects almost everyone at some point. However, it 
is a chronic condition for up to 36% of the US population. It takes 
a staggering toll on the economy and personal health, accounting 
for $63.2 billion of lost productivity annually in the US alone1,2 and 
increasing the frequency, severity, and medical costs of personal 
injury.3,4 In addition, insufficient sleep duration is associated 
with serious medical conditions, including obesity, hypertension, 
hyperlipidemia, inflammation, heart attack, stroke, and diabetes; it 
results in a 12% increase in mortality.5–7

Sleeplessness can be classified into four distinct categories.8

1.	 Difficulty initiating sleep (DIS): Taking >30minutes to fall 
asleep. 

2.	 Difficulty maintaining sleep (DMS): Awakening and taking 
>1hour before sleep resumed.

3.	 Early morning awakening (EMA): Awakening >2hours before 
desired.

4.	 Nonrestorative sleep (NRS): Feeling unrefreshed upon 
awakening

While an individual may experience only one type of sleeplessness, 
many people experience combinations of more than one.8,9 This is 
especially true for NRS, as the regular transition of sleep stages (i.e., 
without excessive arousals or fragmentation) is needed for sleep to be 
“restorative.” Most individuals must get at least seven hours of sleep 
each night to properly progress through these sleep transitions and 
must get it at least six days per week to maintain optimal health and 
functioning.5,10 

In spite of the tremendous cost and all this knowledge, 
sleeplessness is consistently under-recognized, under-emphasized, 
and under-treated by the general population, health professionals, 
government agencies, employers, and insurance companies. As a 
result, few people seek medical assistance, health professionals often 
provide significant under-treatment, and many insurance plans do not 
cover either testing or treatment of this condition.2,11–13 

Although the preferred method of treatment of sleep disorders 
is cognitive behavioral therapy, sleeplessness is most commonly 
treated with medications, either by medical professionals or via 
self-medication.2,4,12 The ideal substance to be taken to resolve 
occasional sleeplessness would have the following characteristics: 
can be administered orally, induces sleep rapidly, maintains sleep for 
between seven and nine hours, induces restorative sleep, is not habit 
forming, and has a low risk of overdose leading to death. 

Cannabinol (CBN), in low doses, has relaxing and sedating effects 
in both humans and animals.16–21 The safety of CBN in humans is 
well established, it has no psychotropic activity at all when consumed 
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Abstract

Introduction: Sleeplessness, i.e., getting <7hours sleep/night (L7H), causes significant 
health and financial problems for individuals and industry. Sleeplessness is classified 
into 4 categories: difficulty initiating sleep (DIS), difficulty maintaining sleep (DMS), 
early morning awakening (EMA), and nonrestorative sleep (NRS). This study surveyed 
individuals with sleeplessness who were taking a water-soluble product of cannabinol 
(CBN) treated using nano technology, which has recently become available. 

Methods: Individuals taking this product completed a self-evaluation survey prior to 
and after taking this product for at least 7days. The data was analyzed for changes in rate 
and severity of sleeplessness. Severity was assessed by the number of days/week for all 
categories except NRS, which had a symptom score with the range: -6 to +6. Significance 
was p < 0.001.

Results: Sixty individuals returned the survey. For all sleep disorder categories, using this 
product significantly decreased incidence (L7S: 42% to 13%, DIS: 42% to 2%, DMS: 57% 
to 22%, EMA: 42% to 13%, NRS: 60% to 13%) and severity (L7S: 5.72+1.46 to 1.88 + 
2.80, DIS: 4.77+2.12 to 0.38+1.27, DMS: 5.00+1.89 to 2.21+2.91, EMA: 4.96+1.82 to 
1.7+2.76, NRS: -1.43+3.03 to 2.85+2.16). Thirteen individuals had an adverse side effect 
that resolved in all individuals after self-adjustment of the dose. 

Conclusions: This nano treated CBN product rapidly induced sleep initially and after 
awakening, increasing the time and quality of sleep in most individuals suffering from 
sleeplessness.
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orally by humans, and it has little to no adverse effects in doses up to 
400mg.22–26 

The vast majority of CBN products available in the US for sleep 
disorders are tinctures of CBN. A water-soluble form of CBN, created 
using nano technology, has recently become available to the general 
public as a nutritional supplement. This study consisted of a survey 
of the first individuals who started taking this product for occasional 
sleeplessness to test its effectiveness. 

Materials and methods
The CBN nutritional supplement used in this study was derived 

exclusively from hemp plants and treated using proprietary nano 
technology to produce a water-soluble liquid. Individuals voluntarily 
bought and administered this product on their own and self-adjusted 
the amount of CBN nightly until they reached their desired sleep 
goals. Recommended initial amounts to be taken were 2mg for women 
and 3mg for men; however, individuals could talk as much or as little 
as they desired. Individuals obtaining the product for sleep disorders 
were asked if they would fill out a survey. The survey consisted of a 
series of questions that asked about sleep prior to starting the product 
and after taking the product. Respondents had to have been taking 
the product for a minimum of seven days before they could fill out 
the survey. The veracity of the responses was the responsibility of 
the respondents. This paper is the summary of the results of these 
respondents’ surveys. 

The survey questions asked if the respondent had been experiencing 
L7H, DIS, DMS, and/or EMA, and if so, the average number of nights 
per week this occurred. They were also asked if they experienced 

NRS and, if so, to fill out a restorative sleep questionnaire to identify 
specific symptoms. The symptoms identified produced a score from 
-6 to 6, with NRS symptoms being negative and restorative sleep 
symptoms being positive. Because NRS symptoms can exist whether 
an individual has a specific sleep disorder or not, questions were asked 
about age, sex, amount being taken, side effects, and whether the 
respondent had needed to vary the amount being taken. 

Statistical analysis on continuous variables was performed using 
paired t-tests and on non-continuous paired variables using a Chi-
square test. The number of days that L7H, DIS, DMS, and EMA had 
occurred was analyzed only for those affected by that disorder. In 
addition, the total number of days per week that all sleep disorders 
occurred prior to and after using CBN was calculated for each 
affected individual. NRS scores were calculated initially on only 
those individuals suffering from NRS prior to CBN. However, since 
NRS can occur with or without a specific sleep disorder, NRS score 
analysis was also performed using all survey respondents. 

Results
Of the 60 individuals who responded to the survey, 24 were female 

and 36 male. The average age was 42.9+12.8 years, with no significant 
difference between the females (45.0+12.5) and males (41.5+13.0). 

Table 1 shows that CBN significantly decreased the number of 
individuals experiencing each type of sleep difficulty. It dropped L7H 
from 25 individuals to 8 individuals and decreased DIS from 43% to 
2%, DMS from 57% to 22%, EMA from 43% to 15%, and NRS from 
60% to 13%. The p values for the paired t tests were all <0.001. 

Table 1 Number and prevalence of various sleep disorders before and after CBN treatment

Sleep Disorder Survey Answer Prior to CBN After CBN p-value

L7H
Yes 25 (42%) 8 (13%)

<0.001
No 35 (58%) 52 (87%)

DIS
Yes 26 (43%) 1 (2%)

<0.001
No 34 (57%) 59 (98%)

DMS
Yes 34 (57%) 13 (22%)

<0.001
No 26 (43%) 47 (78%)

EMA
Yes 26 (43%) 8 (13%)

<0.001
No 34 (57%) 52 (87%)

NRS
Yes 36 (60%) 8 (13%)

<0.001
No 24 (40%) 52 (87%)

The CBN product used in this study significantly decreased the percentage of individuals suffering from every type of sleep disorder. A “Yes” answer signifies 
that the individual was suffering from that sleep disorder and a “No” means they were not. 

Abbreviations: Less than 7hours sleep/night (L7H),  Difficulty initiating sleep (DIS), Difficulty maintaining sleep (DMS), Early morning awakening (EMA), 
Nonrestorative sleep (NRS), Cannabinol (CBN)

None of the 26 individuals with DIS prior to starting CBN were 
still experiencing DIS after starting CBN. Three (3) individuals with 
DIS after starting CBN reported that CBN had caused DIS from the 
adverse side effect of restlessness. However, two of them decreased 
the amount being taken from 4mg to 1 mg and the restlessness did not 
occur. One of the individuals who had DMS prior to starting CBN 
continued to have DMS occasionally after taking 2mg of CBN before 
bedtime. This individual found that taking an additional 1mg when 
she awoke during the night facilitated an immediate return to sleep. 

However, taking 3mg before bedtime resulted in a feeling of being 
“too wired,” causing DIS.
Table 2 compares the number of days per week that individuals 
reported the various sleep disorders prior to and after CBN. As can 
be seen, the mean number of days of each sleep disorder decreased 
significantly with CBN administration. For those reporting L7H, the 
average number of days per week decreased by 3.84days per week 
from 5.72 to 1.88. The greatest change in sleeplessness was reported 
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by those suffering from DIS: the average days per week decreased 
almost entirely, from 4.77 to 0.38. 

The average NRS score for all survey respondents increased 
from -1.43+3.03 to 2.85+2.16 (p<0.001). This improvement in NRS 

scores was due almost exclusively to those suffering from NRS prior 
to starting CBN (n=36), as their scores improved from -2.42+1.93 
to 2.75+3.01 (p <0.001). The total number of days per week that all 
sleep disorders occurred decreased significantly from 9.27+9.57 to 
2.98+6.11 (p<0.001). 

Table 2 Number of days per week individuals experienced a sleep disorder 

Sleep Disorder Number of Individuals
Prior to CBN After CBN

p value
Mean (days) s.d. Mean (days) s.d.

L7H 25 5.72 1.46 1.88 2.8 <0.001

DIS 26 4.77 2.12 0.38 1.27 <0.001

DMS 34 5.00 1.89 2.21 2.91 <0.001

EMA 26 4.96 1.82 1.77 2.76 <0.001

The CBN product used in this study significantly decreased mean number of days per week that individuals suffered from every type of sleep disorder.  
Abbreviations: Less than 7hours sleep/night (L7H),  Difficulty initiating sleep (DIS), Difficulty maintaining sleep (DMS), Early morning awakening (EMA), 
Nonrestorative sleep (NRS), Cannabinol (CBN), Standard deviation (s.d.) 

The CBN dosages regularly used by individuals are displayed in 
Figure 1; two individuals (one male and one female) did not report 
how much CBN they had been taking. The majority (77.5%) of survey 
respondents reported taking > 0.5ml, which is equivalent to > 2mg. 
On average, males took more CBN (mean of 2.94+1.04, n=35) than 
did females (mean of 2.02+1.12, n=23 ), a significant difference 

(p<0.005). Overall, 48.3% of the individuals had to adjust their CBN 
nightly dosage to achieve optimal sleep. The percentage of women 
who adjusted their amount (50%) was essentially the same as that of 
the men (47.2%). Nine individuals found that they did not have to use 
CBN every night; however, if they went several nights without it, their 
sleep issues would return. 

Figure 1 Number of Individuals taking Different Doses of CBN.

 Fourteen individuals had been taking at least one of 21 other 
medications for sleep: nine were taking CBD, five were taking 
diphenhydramine, five were taking melatonin, three were taking 
chamomile, and five were taking various other prescription 
medications. After starting CBN, ten individuals (71.4%) were able to 
discontinue a total of 21 of these medications, with 8 (57%) being able 
to eliminate all of their other sleep medications; the other two were 
able to reduce from four and two medications to one medication each 
(chamomile and Xanax, respectively). The remaining four individuals 
were each on one medication (two melatonin and two CBD) and 
continued on that medication. 

Thirteen individuals (six women and seven men) reported adverse 
side effects, the most common being the feeling of grogginess in 
the morning (five individuals). However, the morning grogginess 

resolved when they reduced the amount being taken. Three individuals 
reported vivid dreams, but these similarly resolved with decreasing 
the amount being taken. Three individuals reported that they 
experienced restlessness and/or mind racing after taking CBN. Two of 
these individuals decreased the amount of CBD from 4mg to 1mg, and 
the restlessness did not occur. The remaining individual was taking 4 
mg/night and did not try decreasing the dose but just stopped taking 
CBN. Two individuals reported morning headaches but a resolution 
of their sleep disorders; when the amount being taken was decreased, 
the headaches resolved and the sleeplessness did not return. Overall, 
in 12 of the 13 individuals who reported adverse side effects, the side 
effects were apparently due to taking excess amounts of CBN. In the 
remaining individual, the side effect may have resolved if they had 
decreased the amount being taken from 4 mg/night to something less, 
however, they did not try this, so the cause is unknown. Therefore, 
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the rate that adverse side effects necessitated discontinuing the use 
of CBN was 1.7% (1/60). In contrast, the remaining 59 of the 60 
individuals reported that their sleep had improved dramatically and 
that they were continuing to take CBN to resolve their sleep issues, 
yielding an overall satisfaction rate of 98.3%. 

Other beneficial effects were also reported. Fifteen reported having 
good dreaming experiences that were absent prior. Two reported 
maintenance of pain relief. One individual each reported an increased 
libido and no anxiety the next day. An individual with cerebral palsy 
reported muscle relaxation the next day.

Discussion
This study found that very low doses (1-4mg) of a nano treated, 

water-soluble CBN product were successful in significantly decreasing 
the incidence and severity of sleeplessness overall and in each of the 
four distinct categories of sleeplessness. The greatest benefit of this 
product was the ability to induce sleep and to either keep individuals 
asleep or to return them to sleep after awakening during the night. In 
addition, this CBN product appears to have allowed individuals to 
progress normally through the various stages of sleep, including REM 
sleep as evidenced by the reduction of NRS incidence and that many 
individuals reporting significantly enhanced dreaming.

Almost half of the individuals had to make adjustments in the 
amount of CBN being taken. Once the proper amount of CBD was 
found for each individual, this product induced sleep for 98% and 
maintained sleep for the majority but not all of the participants. It is 
well established that the absorption and metabolism of cannabinoids 
can vary greatly,27,28 thus, some individuals may need a “booster” 
during the night if they have DMS. 

Interestingly, apparently excess amounts of this product resulted 
in restlessness in some individuals and in next-day drowsiness 
others, while these same levels did not result in any adverse effects 
for most individuals. Both the restlessness and drowsiness were 
dose related and resolved with self-adjustment of the dose. The side 
effect of dose related restlessness and extreme drowsiness is a new 
finding for studies of CBN. No mention of restlessness with CBN 
has never been reported. Low dose CBN has been reported to have 
only a mild sedative effect in humans20,21 and the sedative effect of 
CBN decreased with increasing dosage.16 No studies have reported 
excessive drowsiness or other sedative effect as long lasting as was 
found with this product. 

The mechanism by which CBN causes drowsiness is unknown, 
although it does not appear to be related to how melatonin 
induces sleep.29 Rather, it may be related to the fact that, like most 
phytocannabinoids, CBN binds to multiple receptors (i.e., CB1, CB2, 
TRPV, etc.19,30 ) and the products of CBN metabolism may be binding 
and affect the receptor response also. This differential in binding is 
a plausible reason why cannabinoids can exert differing effects at 
differing times and levels of dosing. Given the small amounts of CBN 
(1-4mg) taken in this study, the specific product’s bioavailability 
would appear to be substantially greater than that of tinctures of CBN, 
since only minor drowsiness has been reported to occur with CBN 
tinctures at doses of 10-20mg.21 

It is possible that the nano treatment of CBN in this case is changing 
not only the bioavailability but also the mechanism of absorption. 
Nano treatment of cannabidiol (CBD) has been shown to significantly 
increase the bioavailability which may be due to the majority of the 
CBD being absorbed via the intestinal lymphatic system rather than 
the portal system.31,32 Lymphatic absorption of CBD would avoid the 
“first-pass” metabolism possibly resulting in a difference in ratio of 

the blood levels of CBD to its metabolites, which could result possibly 
explain the previously unreported effects of CBN found in this study. 

Conclusion
This study found that low doses (1-4mg) of a nano treated, water-

soluble CBN product significantly improved the sleep of individuals 
who had been experiencing occasional sleeplessness. It rapidly 
induced sleep initially and after awakening during the night. It 
improved both the length and quality of sleep such that the individuals 
felt rested upon awakening in the morning. It appeared to produce 
restful sleep by enabling individuals to progress through the various 
stages of sleep normally. 

Notably, almost half (48%) of the individuals reported needing 
to adjust the CBN dosage to achieve optimal sleep, whether from 
not taking enough CBN (17) or taking too much (12). All reported 
adverse side effects seemed to have been caused by taking too much 
CBN, as they resolved completely when the dosage was decreased 
or discontinued. This is the first time prolonged drowsiness after 
awakening has been reported with increasing amounts of CBN, which 
may be due to differences in intestinal absorption secondary to the 
nano processing of the CBN. 
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