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This brochure presents abstracts from several 
pertinent clinical studies about cannabinoid passive 
inhalation; excretion patterns; and retention times. 
Some of the studies have attempted to evaluate the 
potential effects of passive inhalation on individuals 
claiming to have tested positive for cannabinoids.

These claims, if true, could have a major impact on 
the interpretation and credibility of positive test 
results. The remaining studies investigated the 
excretion patterns and retention times in first-time, 
chronic, or regular cannabinoid users. The authors 
concluded that excretion patterns and retention 
times are difficult to predict for a variety of reasons 
including individual metabolism, fluid intake, and 
frequency of urination.

Introduction

The EMIT® Cannabinoid Assays were developed in 
response to the need for a simple, dependable, and 
cost-effective method for detecting the presence  
of cannabinoid metabolites in urine. The accuracy, 
specificity, and precision of EMIT Assays have been 
well documented in numerous studies, including 
several independent clinical studies.

Concerns about the widespread use of marijuana 
have increased the amount of cannabinoid  
testing. This increase has lead to a number of 
questions about passive inhalation of marijuana, 
and the excretion patterns and retention times  
of cannabinoids. To help customers who test for 
cannabinoids keep up-to-date on these issues,  
we have summarized several pertinent studies.
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from several days to several weeks. Such extreme 
passive inhalation exposure levels would be difficult 
to encounter in a real-life situation, without at least 
the tacit consent of the person exposed.

Active and realistic passive marijuana  
exposure tested by three immunoassays  
and GC/MS in urine. 
Mule SJ, Lomax P, and Gross SJ 
J Anal Toxicol 1988; 12:113-116

This article reports the results of comparative  
tests in which urine samples from non-smoking 
volunteers, and occasional and moderate smokers 
were analyzed by the Amersham Cannabis RIA  
(10 ng/mL cutoff level); the Roche Abuscreen RIA  
(100 ng/mL cutoff level); and the Syva EMIT® d.a.u.™ 
Assay (20 ng/mL cutoff level).

Urine samples from three occasional and five 
moderate smokers were analyzed before and after 
they had smoked one or two marijuana cigarettes 
(27 mg Δ9-THC/cigarette). Before exposure, 
cannabinoids were identified in three of the eight 
subjects by the Amersham RIA, which also identified 
cannabinoids in all samples within hours after 
exposure, and four to five days after a single 
exposure. The EMIT d.a.u. Assay provided slightly 
shorter retention times than the Amersham RIA; 
however, the EMIT d.a.u. Assay was testing for 
cannabinoids using a higher cutoff. It seems likely 
that the EMIT d.a.u. Assay would have had nearly 
equal results if the same cutoff level had been used. 
The Roche Abuscreen RIA identified cannabinoids in 
only three of the eight samples, two to four hours 
after exposure, and no cannabinoids beyond that 
time period. This study reveals the problem of 
comparing assays that have different cutoff levels, 
and confirms the importance of selecting the 
appropriate THC cutoff level for the population  
that will be tested.

A second study was designed to measure the  
effects of passive inhalation of marijuana smoke 
under conditions likely to be encountered in social 
activities. For one hour, three nonsmoking 

Passive Inhalation of Cannabinoids

Unlike most other drugs of abuse, marijuana and 
other cannabinoid products are commonly ingested 
by smoking, a process which releases sidestream 
smoke to the user’s immediate surroundings. Many 
questions have been raised concerning the effects 
of passive inhalation of this “recycled” smoke  
by nonsmokers nearby, and many individuals  
have claimed that a positive test for cannabinoids  
resulted from unknowingly inhaling somebody  
else’s smoke. These claims are of particular interest 
to our customers who use the more sensitive EMIT 
Cannabinoid 20 ng Assay.

It is important to keep in mind that several factors 
determine the amount of cannabinoids that may  
be ingested by passive inhalation. The exposure to  
a nonsmoking individual is affected by the amount  
of sidestream smoke released; the concentration  
of Δ9-tetrahydrocannabinol (Δ9-THC) in the smoke; 
and the amount of smoke in the environment.  
Other important factors that affect passive exposure 
are the length of time an individual is exposed to 
the smoke; the type and size of the enclosure  
(room or vehicle); and the amount of ventilation 
during exposure.

Because of the impact that passive inhalation of 
marijuana can have on the interpretation of positive 
test results, several clinical studies have attempted 
to evaluate its potential effects.

When interpreting this information and applying it 
to your procedures and protocols, it is important to 
keep in mind that most of these studies investigated 
the effects of passive inhalation under rather 
extreme conditions. The exception, Mulé et al 1988, 
simulated the exposure conditions found in real-life 
situations, such as passive exposure at a public 
concert or private party. As a rule, these studies 
were conducted in small, unventilated spaces. Most 
of the subjects had long exposure times, and some 
were exposed to two or more smokers, or smoke 
from multiple marijuana cigarettes simultaneously. 
Many had repeated exposures over periods ranging 



volunteers were passively exposed to the  
smoke from four marijuana cigarettes that burned 
simultaneously in a 10 x 10 x 8-foot room. In spite  
of the high concentration of Δ9-THC in the air (5000 
ng/mL), the cannabinoid levels in urine samples 
obtained 20 to 24 hours after exposure were less 
than 6 ng/mL. This indicates that the cutoffs most 
frequently used for the detection of occasional and 
moderate marijuana use are unaffected by passive 
inhalation, under realistic conditions.

Passive inhalation of marijuana smoke: urinalysis 
and room air levels of Δ9-tetrahydrocannabinol. 
Cone EJ, Johnson RE, Darwin WD, et al:  
J Anal Toxicol 1987; 11:89–96

Seven men participated in a three-part study to 
determine how room air concentrations of  
Δ9-THC during passive smoke exposure affect 
cannabinoid levels in urine. All urine samples were 
analyzed by the EMIT d.a.u. Cannabinoid 20 ng Assay. 
Room air concentrations of Δ9-THC were measured  
by gas-liquid chromatography.

Prior to the first study, five experienced marijuana 
smokers abstained from drug use for 14 consecutive 
days. During the experiment, these subjects were 
exposed to the smoke of 16 marijuana cigarettes for 
one hour each day for six days in a row. The exposure 
took place in a sealed room the size of a bathroom. 
Subjects were not allowed to eat or drink during the 
exposure sessions and all were provided with goggles.

The subjects were exposed to sidestream smoke 
generated by a cigarette-smoking machine placed in 
the center of the room. The machine could smoke  
up to 10 cigarettes at once. Room air samples were 
withdrawn at timed intervals via a wall port to 
measure Δ9-THC concentrations. During the hour-long 
sessions, the door to the study room was shut and 
sealed. A plexiglass wall allowed constant monitoring 
of the subjects.

In a second study, these same subjects were exposed 
to sidestream smoke from four marijuana cigarettes 
for one hour each day for six days. In the third study, 

two subjects with no prior marijuana experience 
were exposed to sidestream smoke  
of 16 marijuana cigarettes for one hour each day for  
six days. All other conditions of these studies were 
identical to the first study.

Smoke accumulation in the room during the 
combustion of four marijuana cigarettes was light  
to moderate, but was very heavy during the 
combustion of 16 marijuana cigarettes. Subjects 
who removed their goggles during the sessions 
reported irritation to mucous membranes of  
the eyes and nose.

In all of the sessions, air density of Δ9-THC rose 
rapidly during combustion of the marijuana 
cigarettes, reaching its highest level immediately 
after all cigarettes had been consumed. This  
was followed by a slow decline. Room air 
concentrations of Δ9-THC were significantly  
higher following combustion of 16 marijuana 
cigarettes than the levels reached when only  
four cigarettes were burned.

Following passive exposure to the smoke of 16 
marijuana cigarettes, all subjects produced urine 
specimens with cannabinoid concentrations  
above the EMIT 20 ng/mL cutoff level. Six subjects 
produced at least one positive specimen after  
the first exposure session. After exposure to the 
smoke of four marijuana cigarettes, four of the five 
subjects produced at least one positive specimen  
by the EMIT Cannabinoid 20 ng Assay cutoff over 
the course of the six-day exposure study. Generally, 
these specimens had low reaction rates, which  
barely exceeded that of the cutoff calibrator.

The authors concluded that it is possible, given 
sufficient time and intensity of passive marijuana 
smoke inhalation, that a person could produce 
detectable levels of urinary cannabinoids. It is, 
however, extremely unlikely that anyone could 
unknowingly tolerate such an environment for the 
length of time necessary to absorb the required  
dose of THC.



Contact highs and urinary cannabinoid excretion 
after passive exposure to marijuana smoke. 
Cone EJ, Johnson RE 
Clin Pharmacol Ther 1986; 40(3):247–256

Conditions of repeated exposure to moderate  
and heavy marijuana smoke environments were 
studied to determine the effect of passive  
inhalation on urinary levels of cannabinoids. Five 
healthy drug-free men with a history of marijuana 
use and two healthy drug-free men with no history 
of marijuana use participated in this three-part 
study. Both the EMIT d.a.u. Cannabinoid 20 ng  
Assay and the EMIT d.a.u. Cannabinoid  
100 ng Assay were used to detect cannabinoid 
concentrations in urine specimens.

All passive inhalation sessions took place in a  
small, unventilated room (approximately 8 x 7 x 8 
feet). A cigarette-smoking manifold located in  
the center of the room was used to generate  
smoke. All marijuana cigarettes were provided by 
the National Institute on Drug Abuse and each 
contained 2.8% Δ9-tetrahydrocannabinol (Δ9-THC). 
Only sidestream smoke was released into the room. 
Mainstream smoke was eliminated from the 
manifold through tubing that ran to the outside. 
Throughout the exposure sessions, subjects were 
visually monitored through a plexiglass wall.

Following a 14-day washout period, the five 
experienced marijuana users were exposed to the 
smoke of 16 marijuana cigarettes for one hour each 
day for six consecutive days. In the second study, 
the same five subjects were exposed to the smoke  
of four marijuana cigarettes for six days under 
identical conditions. This dose of marijuana smoke  
is approximately equivalent to the highest dose 
studied in prior passive inhalation experiments. In 
the final study, the two subjects new to marijuana 
use were exposed to the smoke of 16 marijuana 
cigarettes for one hour each day for six days.

Urine specimens were analyzed daily. All  
samples were initially screened with the EMIT  
d.a.u. Cannabinoid 20 ng Assay. Using this assay  
in the four-marijuana cigarette exposure study, 

considerable variation between subjects occurred. 
The number of consecutive daily urine samples that 
tested positive for cannabinoid metabolites ranged 
from none in one subject, to 12 in another. Two 
subjects produced urine samples above the 20 ng/
mL cutoff after the first exposure session; another 
subject tested positive after two sessions; a fourth 
subject tested positive following three sessions. The 
fifth subject produced no urine samples with 
cannabinoid concentrations above the EMIT d.a.u. 
Cannabinoid 20 ng Assay cutoff level throughout 
the six days of exposure. None of the urine samples 
that were positive by the EMIT d.a.u. Cannabinoid 
20 ng Assay cutoff in this study had assay rates 
higher than the EMIT 75 ng/mL calibrator.

After just one exposure to the smoke of 16 
marijuana cigarettes, all but one of the subjects 
produced positive EMIT Assay results (>20 ng/mL 
cutoff). The remaining subject produced his  
first positive urine sample after the second session. 
All five of the experienced marijuana smokers and 
one of the first-time users produced urine samples 
that had an excretion rate exceeding the 75  
ng/mL calibrator. Retesting these samples with  
the EMIT 100 ng/mL cutoff assay produced a total  
of 39 positive samples.

Subjective effects were measured using scales  
from the Addiction Research Center Inventory, a 
single-dose questionnaire, and a visual analog scale. 
Following passive inhalation of 16 marijuana 
cigarettes, the five experienced subjects rated 
subjective scores equivalent to those received after 
actually smoking one marijuana cigarette. Passive 
exposure to four marijuana cigarettes produced less 
intense, but similar subjective responses.

From the results of these studies, the authors offer 
the following caution to individuals extensively 
exposed to heavy marijuana smoke environments,  
as well as to individuals interpreting marijuana 
screening data. Under conditions of sufficient time 
and high marijuana smoke exposure, the effects  
of passive inhalation compared to active smoking 
become increasingly difficult to distinguish.



Cannabinoids in blood and urine after passive 
inhalation of cannabis smoke. 
Morland J, Bugge A, Skuterud B, et al 
J Forensic Sci 1985; 30(4):997–1002

Seven men and three women, none of whom had 
previously smoked cannabis, took part in this two-  
part study to determine whether cannabinoids are 
detectable in blood and urine following passive 
inhalation of cannabis smoke. Urine samples were 
assayed by the EMIT d.a.u. Cannabinoid 20 ng  
Assay and also by radioimmunoassay (RIA).

In the first experiment, three subjects smoked  
two hashish-and-tobacco cigarettes each over a 
30-minute period. Each cigarette contained  
the equivalent of 1.5% Δ9-tetrahydrocannabinol 
(Δ9-THC). The smoking took place in a small car with 
an approximate air volume of 58 ft3 (1,650 liters). 
Two other subjects, who did not smoke, remained in 
the car for the 30-minute smoking period.

In the second experiment, two subjects smoked six 
marijuana cigarettes each over a 30-minute period. 
Each cigarette also contained the equivalent of 1.5% 
Δ9-THC. As in the first experiment, the smoking took 
place in a small car. However, in this case, three of 
the subjects were passive inhalers.

Neither of the two passive-inhalation subjects 
participating in the first experiment had positive 
EMIT Assay results on the day of the experiment, or 
on the subsequent four days.

Of the three passive-inhalation subjects in the 
second experiment, one had positive EMIT Assay 
results (>20 ng/mL cutoff) on the first three days of 
the experiment, and negative results (<20 ng/mL 
cutoff) for the remaining two days. One other 
passive subject had two positive EMIT Assay results 
on the day of the experiment, but all subsequent 
samples were negative.

Because all subjects complained about the 
discomfort caused by the heavy cannabis smoke 
during the exposure period, the authors suggested 
that the high concentration of cannabis smoke  
in the closed atmosphere must have been close to 
the limit of what could be tolerated.

Cannabinoid Excretion Patterns and  
Retention Times 

One question that is of practical interest to  
many test users is, “For how long will the EMIT 
Assays give positive results after marijuana  
smoking has stopped?”

There is no simple answer to this question,  
because several factors affect the excretion of 
cannabinoids in urine after marijuana smoking. 
Excretion patterns vary from person to person,  
and for any individual over time. Variations occur 
because the body stores tetrahydrocannabinol  
in tissues and slowly releases it back into the 
bloodstream. Depending on a person’s prior use, 
this process can take several days or weeks. The 
exact mechanism that controls excretion is not 
known, and several other factors such as fluid 
intake; the frequency of urination; length of time 
since last use of marijuana; and differences in 
kidney function can influence the concentration  
of metabolites excreted at a given time.

When interpreting this information and applying it 
to your procedures and protocols, it is important  
to keep in mind that all of these studies have tended 
to concentrate on chronic or regular users. No study 
to date has investigated the full spectrum of the 
general population, which would include subjects 
representing the entire range, from nonsmokers  
to habitual abusers.

Urinary excretion half-life of  
Δ1-tetrahydrocannabinol-7-oic acid  
in heavy marijuana users after smoking.  
Johansson E, Halldin MM  
J Anal Toxicol 1989; 13:218–223

This study was performed to determine the  
total amount of Δ9-tetrahydrocannabinol (Δ9-THC) 
metabolites excreted in urine samples obtained  
from 13 heavy marijuana users. On two consecutive  
days, the subjects smoked two marijuana cigarettes 
containing 15 mg Δ9-THC each, which resulted in a 
total dose of approximately 56 mg. The subjects 
were then asked to abstain from marijuana use for 



28 days. Urine samples were collected before 
smoking; during the two days of administration; on 
the first, second, and third days after administration; 
and every other day during the 4-week study period.

The EMIT d.a.u. Assay (20 ng/mL cutoff) identified 
cannabinoids in the urine samples of these subjects 
for 3 to 25 days after smoking. High-pressure liquid 
chromatography (HPLC) analysis (7 ng/mL detection 
limit) of Δ9-THC carboxylic acid confirmed 106  
(83%) of the samples found positive by the EMIT 
Assay. Most (61%) of the positive urine samples 
were found within the first three days after 
administration. These findings were consistent  
with the results of other studies in which the EMIT 
d.a.u. Assay results were compared with those of  
gas chromatography/mass spectrometry (GC/MS).

Urinary concentrations of Δ9-THC carboxylic acid 
obtained by HPLC analysis were then compared to 
total cross-reacting cannabinoids (TCRC) estimated 
in the 20–75 ng/mL range by the EMIT d.a.u. Assay. 
The average ratio of TCRC/Δ9-THC carboxylic  
acid concentrations was 1.23 ± 84% (C.V.) for 78 
samples. This poor correlation between individual 
EMIT d.a.u. Assay readings and hydrolyzed  
Δ9-THC carboxylic acid values obtained by HPLC  
was expected because the EMIT Assay is sensitive to 
several cannabinoid metabolites excreted in urine.

The urinary excretion half-lives obtained by 
regression analysis ranged from 0.8 to 9.8 days, 
with a mean (± SD) of 3.0 ± 2.3 days. The long 
urinary excretion of Δ9-THC metabolites indicates 
that cannabinoids are retained in adipose tissue and 
slowly released back to the blood before excretion.

Marijuana-laced brownies: behavioral 
effects, physiologic effects, and urinalysis in 
humans following ingestion. 
Cone EJ, Johnson RE, Paul BD, et al 
J Anal Toxicol 1988; 12:169–175

This report describes the behavioral and 
physiological effects produced by consumption  
of marijuana-laced brownies and details the 
subsequent urinary excretion patterns of 
cannabinoid metabolites. On three separate test 

days, five drug-free male subjects received two 
brownies containing marijuana plant material 
equivalent to two standard marijuana cigarettes 
(2.8% THC), one standard marijuana cigarette  
(2.8% THC) plus one placebo marijuana cigarette 
(0% THC), and two placebo marijuana cigarettes  
(0% THC). The marijuana doses were assigned in  
random order under double-blind conditions.

Urine specimens were collected throughout the 
study and were screened for cannabinoids by the 
EMIT d.a.u. Cannabinoid 20 ng Assay. 

All subjects scored significantly higher on behavioral 
measures after consumption of brownies containing 
THC, compared to those containing placebo. The 
onset of behavioral effects was slow and variable, 
with peak responses generally occurring  
2.5 to 3.5 hours after dosing. Modest changes in 
pulse and blood pressure (less than 20% from 
baseline) also occurred.

With the EMIT d.a.u. Assay (20 ng/mL cutoff), the 
mean times ± SE to the first negative were  
58.4 ± 13.7 hours and 81.6 ± 23.2 hours after 
administration of the low and high marijuana doses, 
respectively. Mean times ± SE to the last positive 
were 121.6 ± 27.9 hours and 142.6 ± 34.3  
hours, respectively.

Interpreting cannabinoid assay results. 
Willette RE 
Syva Monitor 1986; 4:1–7

The principal psychoactive ingredient in marijuana  
is Δ9-tetrahydrocannabinol (Δ9-THC), and the 
magnitude and duration of marijuana’s effects relate 
directly to the actual amount of THC absorbed into 
the body. The amount absorbed depends on the THC 
content of the marijuana or hashish, and the manner 
in which it is taken. Once in the blood, the THC is 
quickly absorbed into almost all body tissues, and is 
converted in the liver to different, but closely related 
chemicals, known as metabolites. Because the 
metabolites are much more soluble in water than 
the original THC, they easily pass into the urine, 
where they accumulate until the bladder is emptied.



The THC metabolites can come only from ingested 
THC, which occurs only in cannabis and its various 
prepared forms. Consequently, a positive result can 
only occur if THC has entered the body. However, 
individual variations in THC excretion patterns and 
detection times limit the conclusions we can make 
on the basis of a positive or negative test result.

THC is eliminated from the body at a relatively 
constant rate, and the THC half-life is estimated to 
be 18 to 24 hours. If a cutoff level of 100 ng/mL 
total THC metabolite is used, it is highly unlikely that 
a person would remain positive for more than three 
days after using a moderate amount of marijuana.  
If an individual smokes one or more marijuana 
cigarettes per day, after five days the body will be 
excreting the same amount that is being taken in by 
smoking. Because the body of a frequent or heavy 
user is taking in much larger amounts of THC, it will 
naturally take longer to eliminate all of the drug 
after marijuana use is discontinued.

After a subject smokes a single, standardized 
marijuana cigarette containing about 20 mg of THC, 
urine concentrations of metabolites can exceed the 
100 ng/mL cutoff level of the EMIT d.a.u. and EMIT® 
st™ Assays for one to three days, and can exceed the 
20 ng/mL cutoff level of the EMIT d.a.u. Assay for 
two to seven days. Significant variations are seen  
among different individuals due to differences in 
their smoking efficiency, or in the absorption of  
THC through the lungs. If more than one marijuana 
cigarette is smoked, the detection time can be 
extended for another day or two at both the 20 ng/
mL and 100 ng/mL cutoff limits.

Because the half-life of THC is approximately  
24 hours, the concentrations of THC in the blood 
and the total amount of metabolite excreted in urine 
reach their maximum or steady-state levels within 
five to six days. Once the steady-state levels have 
been reached, the detection times after cessation of 
smoking are going to be the same in any individual 
smoking the same amount of marijuana daily for  
a week, a month, or several years. Because analysis 
of a single urine specimen cannot distinguish 

between very recent use and chronic use, the time 
of use cannot be determined with any certainty. 
Thus, the urinary level of THC metabolites alone is 
not an adequate indicator of impairment.

Studies of frequent marijuana users have shown  
that once a subject’s test results fell below the 20 
ng/mL cutoff level, no subsequent test ever rose 
above the 75 ng/mL calibrator, and very few  
subjects had subsequent results rise above 50 ng/
mL. This trend toward decreasing concentrations, 
even in chronic users, could serve as a guideline  
in the interpretation of test results after  
cessation of smoking.

When attempting to determine the plausibility  
of obtaining a positive result from passive 
inhalation, it is important to evaluate the amount  
of time that has elapsed between any claimed 
passive exposure and the specimen collection.  
The few positive results that did occur in 
experimental models were obtained from the  
first urine voidings approximately five hours after 
exposure. The amount of cannabinoids detected  
in the urine is also dependent on the size and 
ventilation of the room, and the amount of the 
cannabis preparation smoked.

The results of passive inhalation studies indicate  
that it is unreasonable to suggest that urine samples 
could be positive by the 20 ng/mL or 100 ng/mL 
screening and 20 ng/mL confirmation cutoff levels 
beyond 12 hours, and certainly not 24 hours after 
exposure to the concentration of marijuana smoke 
generated in experimental conditions. Passive 
inhalation studies have clearly shown that rather 
severe conditions are necessary to produce positive 
test results. It is also difficult to recreate such 
extreme passive-inhalation exposure levels in a 
normal setting without the tacit consent of  
the person exposed.

It has recently become popular to claim that a 
positive cannabinoid test result came from the 
unknowing consumption of a marijuana brownie  
or some other food form. Although it is certainly 



possible for an innocent person to ingest by mouth  
a sufficient quantity of a cannabis product to 
produce detectable levels of cannabinoids in urine, 
there are several factors that limit the magnitude  
of the assay result and the time frame in which  
it can occur after ingestion.

Compared to ingestion by smoking, in which the 
“high” and other effects are felt within minutes,  
the effects of oral ingestion appear more slowly  
and last longer. Early experiments have indicated 
that oral ingestion required approximately three 
times more THC than smoking to produce similar 
effects or “highs.” More recent studies have shown 
that approximately two street joints of marijuana 
containing 2% THC would be required to obtain 
results similar to those produced by a 20 mg THC 
dose from marijuana baked in brownies or other 
foods. Consequently, in addition to determining  
how much material was consumed, it is also 
important to estimate as accurately as possible the 
interval between the claimed time of consumption 
and the time a positive specimen was produced.

Because in some cases the interpretation of test 
results is complicated by many variables, there  
is a need for caution when determining the 
significance of a positive result, particularly when 
impairment or cessation of use are in question. 
There are clearly some plausible circumstances that 
can be ruled out, particularly when claims of passive 
inhalation or unsuspected ingestion are made.

Laboratory detection of marijuana use. 
Experience with a photometric immunoassay to 
measure urinary cannabinoids.  
Schwartz RH, Hayden GF, Riddile M 
Am J Dis Child 1985; 139(11):1093–1096

Urinary excretion of cannabinoids after abrupt  
and closely supervised cessation of drug use was 
monitored in 70 adolescents and young adults 
admitted to a drug rehabilitation program. When 
results obtained with the EMIT st Urine Assay (100 
ng/mL cutoff level) were compared with 
questionnaire responses about marijuana use, no 

false-positive results were revealed, indicating  
the assay’s excellent specificity for detecting  
recent marijuana use.

Among 19 subjects who had smoked one-half to 
one ounce/month and who reported marijuana use 
in the previous 12 to 24 hours, 15 (79%) had 
positive urine tests upon admission, while four  
(21%) had unexpectedly negative urine tests. The 
duration of positive test results appeared to vary 
according to the intensity of past marijuana use. 
Among five subjects with a history of chronic, heavy 
marijuana use (~two ounces/month), urinary 
cannabinoids were detected for 9 to 25 days (mean, 
13 days) following cessation of use. Among four 
subjects with a history of moderate use (~one 
ounce/month), test results remained positive from  
2 to 8 days (mean, 4.7 days) following cessation of 
use. Two infrequent users who had smoked less 
than 1/4 ounce in the preceding month, but had 
used marijuana within the previous 48 hours, had 
negative results within 48 hours of cessation.

The findings of this study indicate that a positive  
test for greater than eight consecutive days after 
apparent cessation of use suggests either previous 
chronic, heavy use or surreptitious, continuing use.

Excretion patterns of cannabinoid metabolites 
after last use in a group of chronic users.  
Ellis GM Jr, Mann MA, Judson BA, et al 
Clin Pharmacol Therap 1985; 38:572–578

This study examined urinary cannabinoid excretion 
patterns after cessation of marijuana use in 86 
chronic cannabis users. The subjects were selected 
from 274 service personnel admitted to the  
Navy Drug Rehabilitation Center on the basis of 
having cannabinoid-positive urine samples for  
at least the first three days, from their time of 
admission. All subjects were classified according  
to their self-reported prior use patterns, which were 
characterized as heavy (52 subjects), if they used 
cannabis daily or more often in either the past 
month or past six months; moderate (26 subjects);  
if cannabis was used two to six times/week over  
the past month or past six months; and light  



(8 subjects), if they used cannabis weekly or less 
during the six months preceding admission. The 
history of marijuana use in this study group ranged 
from 2 to 21 years (mean, 8.9 years), and most 
subjects (60.5%) were heavy users. First-morning 
voids were collected under direct observation; 
chain-of custody collection procedures were 
observed, and all samples were tested by both the 
EMIT d.a.u. 20 ng and EMIT st 100 ng Cannabinoid 
Assays. All subjects provided daily urine samples 
until they had 10 consecutive cannabinoid negative 
tests by the EMIT d.a.u. Assay. The subjects were 
monitored by staff members 24 hours a day, 7 days a 
week, and every 15 minutes throughout the night.

Excretion patterns as determined by the EMIT d.a.u. 
Assay showed generally declining values after 
admission; no obvious large peaks that suggested 
continued use; and a sawtooth downward slope 
over time. Comparison of the cannabinoid excretion 
patterns obtained by the two assay techniques 
revealed the following mean retention times for the 
first negative and last positive result:

EMIT d.a.u. Cannabinoid Assay (20 ng/mL)

Note: All times expressed in days. 

EMIT st Cannabinoid Assay (100 ng/mL)

Note: All times expressed in days. 

Using the 20 ng cutoff, 52 of these subjects (60.5%) 
were cannabinoid positive for 21 days or longer; 28 
(32.6%) were positive for more than 30 days; and 4 
(4.6%) were positive for more than 61 days. Using 
the 100 ng cutoff, only 11 of these subjects (12.8%) 
were cannabinoid positive for 21 days or longer; 
only 6 (7%) were positive for more than 30 days; 
and none was positive for longer than 45 days. The 
5 subjects who showed positive results at the 20 ng 
cutoff for longer than 50 days had all been heavy 
users for at least 12 years. Eighty of the subjects fell 
below the 75 ng/mL calibrator within two weeks;  
1 subject stayed above this level for 33 days. 
Notably, once a subject had a test result fall below 
the 20 ng cutoff, no subsequent test ever went 
above the 75 ng/mL calibrator, and only 5 subjects 
had positive samples rise above 50 ng/mL.

User Groups 
(Number of Subjects)

First 
Negative

Last 
Positive

All Subjects (86)

Mean 16.0 27.1

Range 3–46 3–77

Heavy Users (52)

Mean 19.1 31.5

Range 3–46 4–77

Moderate Users (26)

Mean 11.8 22.7

Range 3–33 3–63

Light Users (8)

Mean 8.5 12.9

Range 3–18 3–29

User Groups 
(Number of Subjects)

First 
Negative

Last 
Positive

All Subjects (86)

Mean 4.3 9.2

Range 0–22 0–45

Heavy Users (52)

Mean 5.3 11.6

Range 0–22 0–45

Moderate Users (26)

Mean 3.3 6.1

Range 0–14 0–34

Light Users (8)

Mean 1.0 3.4

Range 0–3 0–11


