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I Abstract 

Understanding the relationship of A%tetrahydrocannabinol (THC) 
concentrations in oral fluid and plasma is important in 
interpretation of oral fluid test results. Current evidence suggests 
that THC is deposited in the oral cavity during cannabis smoking. 
This "depot" represents the primary or sole source of THC found 
when oral fluid is collected and analyzed. In this research, oral 
fluid and plasma specimens were collected from six subjects 
following smoking of cannabis cigarettes containing 1.75% and 
3.55% THC. There was at least one week between ~ach cannabis 
administration. Plasma specimens were analyzed by gas 
chromatography-mass spectrometry (GC-MS) and paired oral fluid 
specimens were analyzed by radioimmunoassay (RIA). In addition, 
one individual's oral fluid specimens were also analyzed by 
GC-MS. These data are unique in that they represent simultaneous 
or near simultaneous collection of oral fluid and plasma specimens 
in subjects following controlled cannabis dosing. The first oral fluid 
specimen, collected from one subject at 0.2 h following initiation 
of smoking, contained a THC concentration of 5800 ng/mL 
(GC-MS). By 0.33 h, the THC concentration in oral fluid bad fallen 
to 81 ng/mt. From approximately 0.3 h through 4.0 h, the mean 
(_+ SD) THC ratio of oral fluid to plasma THC concentrations was 
1.18 (0.62) with a range of 0.5 to 2.2. Within 12 h, both oral fluid 
and plasma THC concentrations generally declined below 1 ng/mL. 
RIA analyses of oral fluid specimens for six subjects demonstrated 
the same pattern of initial high levels of contamination immediately 
after smoking, followed by rapid clearing, and a slower decline 
over 12 h. Mean THC oral fluid concentrations by RIA at 0.2 h 
were 864 ng/mL and 4167 ng/mL compared to plasma 
concentrations of 52 ng/mL and 230 ng/mL at 0.27 h following the 
low- and high-dose cannabis cigarettes, respectively. The similarity 
in oral fluid and plasma THC concentrations following the 
dissipation of the initial "contamination" indicates the likelihood of 
a physiological link between these specimens. Recent studies have 
shown that sublingual or transmucosal administration of pure THC 
results in direct absorption of intact THC into the bloodstream, 
thereby bypassing the gastrointestinal tract. The current study 
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demonstrates that THC is deposited in the oral cavity and remains 
for up to 24 h following cannabis smoking. The decline in THC oral 
fluid concentration over this time suggests that there may be 
absorption of THC into blood as previously shown with pure THC. 
Passive cannabis exposure studies appear to indicate that positive 
oral fluid tests for THC can occur shortly after cannabis smoke 
exposure, but results were negative within 1 h. Consequently, when 
very recent passive exposure to cannabis smoke can be ruled out, it 
is concluded that a positive oral fluid test provides credible 
evidence of active cannabis use. 

Introduction 

Currently, oral fluid testing for drugs of abuse has been 
adopted for use in a variety of settings including workplace 
testing, treatment monitoring, and health assessments. In ad- 
dition, oral fluid appears to be the most advantageous biological 
fluid for roadside testing of the impaired driver (1). For most 
drugs, there is a direct physiological link between drug con- 
centrations in oral fluid and blood. The similarity in time course 
of drug in oral fluid and blood and their inter-relationship en- 
hances the interpretative value of positive oral fluid tests. The 
ease of collection under observed conditions also is considered 
a major advantage of oral fluid testing as compared to the in- 
vasiveness of urine testing. Issues of substitution, adulteration, 
and dilution of oral fluid specimens are less problematic than 
currently seen with unobserved urine collection procedures. 

A number of studies have demonstrated the effectiveness of 
oral fluid testing for cannabis (2) and other drugs (3-5). One 
large-scale prevalence study based on approximately 77,000 
oral fluid test results compared positivity rates for different 
drugs with urine test results reported over the same time pe- 
riod. The study indicated that oral fluid testing produced equiv- 
alent or higher positivity rates than urine testing for the five 
major categories of drugs of abuse (6). For cannabis, the overall 
confirmed-positive prevalence rate for oral fluid was 3.2% 
(screening/confirmation cutoff concentrations = 3/1.5 ng/mL) 
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as compared to 1.7% for federally mandated urine testing and 
3.2% for private sector workplace testing (cutoff concentra- 
tions = 50/15 ng/mL). 

With cannabis being the most prevalently used illicit drug in 
the United States, the performance of oral fluid testing for de- 
tection of Ag-tetrahydrocannabinol (THC) is of particular in- 
terest. Understanding the dynamics of THC deposition in oral 
fluid is an important component in the development and in- 
terpretation of oral fluid test results. Smoking cannabis rapidly 
delivers THC to the pulmonary system and allows immediate 
drug entry into the bloodstream. Once absorbed, THC under- 
goes rapid distribution to body tissues and is ultimately elimi- 
nated in feces and urine as metabolites. In the process of 
smoking cannabis, THC also is deposited in the oral cavity, 
and it appears that this oral mucosal depot of active THC is the 
primary source of THC that is ultimately collected and mea- 
sured during oral fluid testing. Investigations with intravenous, 
radio-labeled THC in humans have shown that little THC is se- 
creted into saliva (7). The lack of THC excretion into saliva is 
most likely due to its high blood-protein binding, its physico- 
chemical properties, and its rapid uptake into body tissues. 
Consequently, current belief is that the majority of THC found 
in oral fluid originates from THC deposited in the oral mucosa. 
Although the source of THC in oral fluid is not thought to 
originate from blood, its time course appears to be similar to 
blood. Niedbala et al. (2) compared the time-course of THC in 
oral fluid to published data on plasma THC concentrations and 
concluded that THC residence in oral fluid followed a similar 
time-course as in plasma. However, there appears to be little in- 
formation on THC test results of paired specimens (simulta- 
neous or near-simultaneous oral fluid and blood collection) 
after smoked cannabis, particularly under controlled dosing 
conditions. 

Information on the concentration and time-course of THC in 
paired oral fluid and plasma specimens would be highly useful 
to understanding their physiological relationship. Such data 
would aid the interpretation of test results and enhance the 
value of impairment assessments involving oral fluid testing. If 
the time course of THC in oral fluid and plasma are similar, it 
would support the interpretation that a positive oral fluid test 
result is strong evidence for recent cannabis exposure. If there 
is a physiological link between the THC "depot" in the oral 
cavity and blood, this would enhance interpretative value of a 
positive oral fluid test. In this report, we present oral fluid THC 
screening data by radioimmunoassay (RIA) for six subjects fol- 
lowing smoked cannabis at two dose levels and simultaneously 
(or nearly simultaneously collected) THC plasma concentra- 
tions by gas chromatography-mass spectrometry (GC-MS). In 
addition, unique, paired GC-MS data on oral fluid and plasma 
specimens collected from a single individual following the 
smoking of a single cannabis cigarette are described. 

Experimental 

Subjects 
Six healthy male subjects with a history of cannabis use 

resided on the clinical ward of the Intramural Research Pro- 
gram, National Institute on Drug Abuse, NIH while partici- 
pating in a protocol designed to characterize the 
pharmacokinetics and pharmacodynamics of acute cannabis 
smoking. Once a week for three consecutive weeks, subjects 
smoked a single cannabis cigarette (placebo, 1.75% or 3.55% 
THC) according to a randomized Latin-square design. The low- 
and high-dose cigarettes contained approximately 15.8 mg and 
33.8 mg THC, respectively. 

Specimens 
Oral fluid specimens were collected before and after each 

drug administration (-0.5, 0.2, 0.27, 0.33, 0.5, 0.75, 1, 1.5, 2, 
2.5, 3, 4, 6, 12, and 24 h). Oral fluid was collected under stim- 
ulated (citric acid-type, sour candy) conditions. At specified 
times, subjects expectorated into 50-mL screw-capped 
polypropylene collection tubes. The time needed for collection 
of oral fluid (5-10 mL) ranged from 3 to 5 min. After collection, 
oral fluid specimens were frozen at -20~ until the time of 
analysis. Blood specimens also were collected after each drug 
administration (-0.5, 0.017, 0.033, 0.05, 0.067, 0.083, 0.1, 0.117, 
0.134, 0.15, 0.167, 0.2, 0.25, 0.3, 0.375, 0.542, 0.792, 1.21, 1.71, 
2.21, 2.5, 3, 4, 6, 12, and 24 h). Details regarding collection, 
storage, and GC-MS analysis of plasma specimens have been 
published (8). Individual ad libitum urine specimens were col- 
lected from the six research subjects throughout the three- 
week study. Specimens were collected in polypropylene 
containers and refrigerated immediately. Urine aliquots were 
stored frozen in polypropylene at-20~ on the day of collection. 
A modified Jaffe' method on a Hitachi 704 automated clinical 
analyzer (Boehringer Mannheim Corporation, Indianapolis, 
IN) was employed to obtain urine creatinine concentrations. 
Each specimen was analyzed under blind conditions for THC- 
COOH by GC-MS. Details regarding the analysis of these spec- 
imens have been published (9). 

Analyses 
Plasma specimens from all subjects were analyzed by GC-MS 

for THC according to published procedures (8). In addition, oral 
fluid specimens for one subject (subject G) also were tested by 
the same procedure. The limit of detection (LOD) for THC and 
THCCOOH was 0.5 ng/mL. All oral fluid specimens were ana- 
lyzed by RIA with kits obtained from Research Triangle Institute 
(Research Triangle Park, NC). Characteristics of this assay have 
been previously described (10). Two RIAs were employed: one 
was selective for THC and the second was selective for 11-nor- 
9-carboxy-THC (THCCOOH). Cross-reactivities of the THC RIA 
were as follows: 100% for THC; 0.06% for THCCOOH; 21% for 
11-hydroxy-THC; 30% for cannabinol; 0.23% for cannabidiol; 
10% for 8a-hydroxy-THC; and 7% for 8[3-hydroxy-THC. An ar- 
bitrary LOD of 1.0 ng/mL was utilized for purposes of esti- 
mating detection times of THC in oral fluid specimens. 
Cross-reactivities of the THCCOOH RIA were 100% for THC- 
COOH and 20% for 11-nor-9-carboxycannabinol. The following 
cannabinoids demonstrated 0% crossreactivity in the THC- 
COOH RIA: THC; 11-hydroxy-THC; 8a-hydroxy-THC; 8[~-hy- 
droxy-THC; 8a-11-dihydroxy-THC; 813-11-dihydroxy-THC; 
11-hydroxy-cannabinol; l'-hydroxy-Ag-THC (isomer A); l'-hy- 
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droxy-A9-THC (isomer B); 2'-hydroxy-A9-THC; 3'-hydroxy-A 9- 
THC; 4'-hydroxy-A9-THC; and 5'-hydroxy-Ag-THC. An LOD of 
2.5 ng/mL was employed in the assay. 

Pharmacokinetics 
Oral fluid, plasma, and urine/creatinine data were fitted by re- 

gression analysis with WinNonlin TM Professional (version 4.1, 
Pharsight Corporation, Mountain View, CA) software. Pharma- 
cokinetic parameters were obtained by use of model-indepen- 
dent methods. The elimination rate constants (~.z) were 
estimated by linear regression of oral fluid, plasma, and THC- 
COOH/creatinine data points in the post-distribution phase. 
The half-life (T1/2) was calculated from the relationship Tt/2 = 
0.693/3.z. 

Results and Discussion 

THC concentrations were remarkably similar in simulta- 
neous or near simultaneously collected oral fluid and plasma 
specimens collected following smoking of a single cannabis 
cigarette. To our knowledge, this is the first report of simulta- 
neous analysis of THC in oral fluid and plasma following con- 
trolled cannabis dosing. GC-MS and RIA data for specimens 
collected for one subject over the entire 24-h period following 
smoking of a single 3.55% cannabis cigarette are shown in 
Table I. Two dissimilar results for these specimens were noted 
at 0.2 h and 6.0 h. The initial oral fluid specimen collected at 0.2 
h contained 5800 ng/mL THC by GC-MS and 6243 ng/mL THC 
(equivalents) by RIA compared to 193 ng/mL in plasma. Un- 
fortunately, the next specimen collected at 0.27 h was lost 

Table I. THC in Oral Fluid (RIA and GC-MS) and Plasma (GC-MS) 
Specimens Collected from a Human Subject (Subject G) Following Smoking 
of a Single Cannabis Cigarette (3.55%) 

THC Oral THC Oral Fluid Plasma THC Plasma 
Oral Fluid Fluid GC-MS* RIM (ng/mL Collection GC-MS* 

Collection (h) (ng/mt) Equivalents) (h) (ng/mL) 

during GC-MS analysis, but RIA measurement of this specimen 
indicated that the THC concentration had fallen substantially 
(447.6 ng/mL equivalents). The elevation of TtiC in the first and 
second collected oral fluid specimens was obviously caused by 
THC contamination of oral fluid during the smoking process. 

Contamination of the oral cavity during and immediately 
after smoked administration also has been reported for cocaine 
(11,12) and heroin (11). In these reports, the initial high co- 
caine and heroin concentrations observed in oral fluid rapidly 
dissipated within approximately 30 min after drug administra- 
tion in a similar manner to that observed for THC in the present 
study. 

The cause of the dissimilarity in THC concentration in oral 
fluid and plasma specimens collected at 6 h in the current 
study is not clear. Both GC-MS and RIA analysis supported the 
finding of a surge in THC concentration in this specimen. Sim- 
ilar surges in oral fluid THC concentration (RIA) also were 
noted for Subject G and for two other subjects in specimens col- 
lected at times varying from 1.5 to 4 h following smoking the 
low-dose cannabis cigarette and for four other subjects smoking 
the high dose at times varying from 0.5 to 6 h. Increased release 
of THC from the oral "depot" at these times is a possible expla- 
nation. 

From approximately 0.3 h through 4.0 h, oral fluid THC con- 
centrations appeared to mimic plasma concentrations. Oral 
fluid/plasma THC ratios over this period had a mean (• SD) 
ratio of 1.18 (0.62) with a range of 0.5 to 2.2. Similar ratios were 
reported by Samyn and van Haeren (13), who collected oral 
fluid and plasma specimens from known drug users. THC oral 
fluid/plasma ratios in that study ranged from 0.2 to 3.1. Thus, 
it appears that the variability in THC oral fluid concentrations 
precludes exact estimation of plasma THC concentrations from 

oral fluid test results. The similarity of THC 
concentrations determined by GC-MS for oral 
fluid and plasma in this study is illustrated in 
Figure 1. The close similarity of THC in oral 
fluid to plasma is best explained by transmu- 

Oral Fluid/ cosal absorption of THC into the bloodstream. 
Plasma Ratio THC is a highly lipophilic molecule that can 

GC-MS undergo rapid uptake into tissues. Passage of 
THC through the mucosal epithelium into the 
bloodstream is governed by similar principles 
as uptake into other bodily tissues, that is, 
lipophilicity, surface area, membrane charac- 
teristics, and concentration. Rapid uptake into 
the bloodstream by sublingual (under the 
tongue) absorption has been well character- 
ized for a variety of drugs (14) including THC 
(15,16). Mattes et al. (15) reported that sub- 
lingual administration of 10-15 mg of THC 
resulted in the production of approximately 
2.5 ng/mL THC in plasma at 2 h following ad- 
ministration. Grotenhermen (17) recently re- 
ported THC plasma levels of up to 14 ng/mL in 
a study of six healthy volunteers who received 
up to 20 mg of THC by the sublingual route. 
Currently, a number of clinical trials are un- 
derway that are designed to characterize the 

0 0 0.3 0 
0.20 5800 6243.0 0.20 
0.27 M* 447.6 0.25 
0.33 81 256.1 0.30 
0.50 49 150.0 0.54 
0.75 16 58.3 0.79 
1.00 29 46.3 1.21 
1.50 24 53.1 1.71 
2.00 3.5 30.7 2.21 
2.50 3.6 19.7 2.50 
3.00 4.3 16.6 3.00 
4.00 3.6 15.2 4.00 
6.00 17 33.4 6.00 

12.00 0 0 12.00 
24.00 0 0 24.00 

* Cutoff concentration = 0.5 ng/mL. 
Cutoff concentration = 1 ng/mL. 

* M = missing data. 

0 
193 
155 
145 
51 
26 
17 
11 

0 
30.05 

0.56 
0.96 
0.62 
1.71 
2.18 

7.2 0.49 
4.2 0.86 
3 1.43 
2 1.80 
0.6 28.33 
0 
0 
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medicinal effects of THC when administered either sublingually 
or transmucosally (18-20). These studies demonstrate that sub- 
lingual or transmucosal administration of THC results in rapid 
absorption into the body. Although less fully characterized, 
data from the current study suggest that transmucosal absorp- 
tion also occurs during and following cannabis smoking. Such 
absorption of THC from the oral cavity provides a direct link be- 
tween oral fluid THC and THC in the bloodstream. 

The combination of oral fluid THC, plasma THC, and urinary 
THCCOOH concentrations determined by GC-MS for Subject G 
provided a unique opportunity to compare excretion rates in the 
three biological specimens. A composite illustration of cannabis 
disposition in these specimens is shown in Figure 2. THC- 
COOH/creatinine data are plotted through 85 h (last point at 
which THCCOOH concentration was > 15 ng/mL. Although 
THC concentrations in oral fluid demonstrated greater vari- 
ability than plasma, both specimens declined at similar kinetic 
rates. Pharmacokinetic analyses of the terminal phases of elim- 
ination for THC through 4 h provided half-life estimates of 0.80 
h for oral fluid and 0.75 h for plasma. Similar analysis for urinary 
THCCOOH/creatinine excretion produced a half-life estimate of 

10000 

~ 1000 

100 

= 
10 

--&- Oral Fluid 

0 1 2 3 4 
Time (b) 

Figure 1. Simultaneous measurement of THC in oral fluid and plasma by 
GC-MS analysis (cutoff concentrations = 0.5 ng/mL) in a human subject 
(Subject G) over 4 h following smoking of a single cannabis cigarette 
(3.55%). 

16.9 h for THCCOOH. This composite pattern is consistent with 
the interpretation that THC in oral fluid and plasma disappears 
at approximately the same rate and is followed by formation 
and slow excretion of THCCOOH in urine (8,21). 

RIA was used to analyze for THC in oral fluid specimens col- 
lected from six subjects at two cannabis doses. For Subject G, 
concentrations (expressed as ng/mL equivalents) of THC by 
RIA were higher than those observed by GC-MS. The mean 
(• SD) ratio of RIA/GC-MS concentration was 3.35 (2.16) with 
a range of 1.1 to 8.8. Undoubtedly, crossreactivity of the THC 
RIA antibody to other cannabis constituents was the cause of 
these higher estimated concentrations of THC in oral fluid by 
the RIA screening method. However, THC concentrations by 
RIA across the range of 0-256 ng/mL were highly correlated 
(r = 0.97) with GC-MS concentrations. RIA data for the six 
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ill,,~._ ] ~-Hasma I i 
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Figure 3. Simultaneous measurement of THC in oral fluid (RIA) and 
plasma (GC-MS) in 6 human subjects over 12 h following smoking of a 
single low-dose cannabis cigarette (1.75% THC). Concentrations are 
expressed as ng/mL THC equivalents by RIA and as ng/mL THC by 
GC-MS. Cutoff concentrations were 1 ng/mL for RIA and 0.5 ng/mL for 
GC-MS. 
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Figure 2. Excretion patterns of THC in oral fluid and plasma and THC- 
COOH/creatinine in a human subject (Subject G) following smoking of 
a single cannabis cigarette (3.55%). The THCCOOH/creatinine ratio is 
illustrated for all urine specimens collected through the last positive 
specimen. Analyses were performed by GC-MS at cutoff concentra- 
tions of 0.5 nglmL for oral fluid and plasma and 15 ng/mL for urine. 
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Figure 4. Simultaneous measurement of THC in oral fluid (RIA) and 
plasma (GC-MS) in 6 human subjects over 12 h following smoking of a 
single high-dose cannabis cigarette (3.55% THC). Concentrations are ex- 
pressed as ng/mL THC equivalents by RIA and as ng/mL THC by GC-MS. 
Cutoff concentrations were I ng/mL for RIA and 0.5 ng/mL for GC-MS. 
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subjects following smoked cannabis at two doses provided sim- 
ilar indications of initial THC "contamination" of the oral cavity 
at 0.2 h. RIA concentrations at 0.2 h were generally 20-fold or 
higher than those measured at 0.27 h. For example, mean (N = 
6) THC oral fluid concentrations at 0.2 h were 864 ng/mL and 
4167 ng/mL as compared to 52 ng/mL and 230 ng/mL at 0.27 h 
following smoking of the low- and high-dose cannabis 
cigarettes, respectively. Thereafter, RIA THC concentrations in 
oral fluid declined slowly in a manner similar to plasma THC 
concentrations by GC-MS. Generally, by 12 to 24 h, THC was 
not detectable by RIA in oral fluid with the exceptions of Sub- 
jects C and E following the high-dose cannabis cigarette. For 
these subjects at 24 h, THC concentrations by RIA were ap- 
proximately 1 ng/mL. Figures 3 and 4 demonstrate the simi- 
larity in time course of THC in oral fluid (RIA) and THC in 
plasma (GC-MS) for each of the six subjects following smoking 
of the low- and high-dose cannabis cigarettes. 

Drug detection times by RIA for the six subjects at both 
cannabis doses are shown in Table II. With a 1.0-ng/mL cutoff 
concentration, mean (• SD) detection times and ranges for the 
1.75 and 3.55% doses were 5.7 (0.8), 4.0-6.0 h and 8.8 (8.3), 
2.0-24.0 h, respectively. In an earlier report by Huestis et al. (8), 
mean THC plasma detection times by GC-MS (> 0.5 ng/mL 
cutoff concentration) for these subjects were reported to be 
7.2 and 12.5 h following low- and high-dose cannabis. Analyses 
of oral fluid specimens by RIA for THCCOOH were uniformly 
negative (2.5 ng/mL LOD) at all times following cannabis ad- 
ministration at both low and high doses. 

Results from this study support the interpretation that a pos- 
itive oral fluid THC result is indicative of recent cannabis expo- 
sure. However, before interpreting that active use occurred in an 
individual, one must take into consideration the issue of passive 
inhalation of THC and subsequent contamination of oral fluid. 
Earlier studies on passive inhalation have demonstrated that 
under extreme exposure conditions, that is, daily exposure to the 
smoke of 16 cannabis cigarettes for 5 days, positive results can 
be obtained with blood (22) and urine (23) immediately after ex- 
posure. In these passive studies, blood concentrations of THC up 
to 18 ng/mL (determined by RIA) and urine concentrations of 
THCCOOH (GC-MS) up to 87 ng/mL were reported. Under less 
extreme conditions, that is, passive exposure to four cigarettes, 

Table II. Detection Times for THC in Oral Fluid by RIA 
(1 ng/mL Cutoff Concentration) for Six Human Subjects 
Following Smoking of a Single Cannabis Cigarette 

Detection Detection 
Subject Dose Time (h) Dose Time (h) 

B 1.75% 6.0 3.55% 2.5 
C 1.75% 6.0 3.55% 24.0 
E 1.75% 6.0 3.55% 12.0 
F 1.75% 4.0 3.55% 2.0 
G 1.75% 6.0 3.55% 6.0 
H 1.75% 6.0 3.55% 6.0 
Mean 5.7 8.8 
SD 0.8 8.3 
Range 4.0-6.0 2.0-24.0 
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THC and metabolite levels in blood and urine were considerably 
reduced, but could be detected immediately following exposure. 
Estimated amounts of THC passively inhaled by individuals 
ranged from 0.54 mg to 1.72 mg for the 4 and 16 cannabis 
cigarette exposure conditions, respectively (23). 

Extreme passive cannabis smoke exposure is likely to produce 
initial positive oral fluid test results for THC similar to that ob- 
served for urine. Niedbala et al. (2) reported positive oral fluid 
test results for two individuals who were passively exposed to 
smoke produced by ten subjects smoking a cannabis cigarette. 
The oral fluid screening test was positive at 1 h for both passive 
participants. One passive participant also had a positive 
screening test at 4 h. However, all confirmation tests on oral 
fluid specimens from the passive participants (GC-MS-MS, 0.5 
ng/mL cutoff concentration) were negative. Recently, an addi- 
tional passive cannabis smoke exposure study was conducted in- 
volving four drug-free individuals who were present in a sealed 
room while five individuals smoked cannabis cigarettes con- 
taining approximately 12.5 mg of THC (personal communica- 
tion by R. Sam Niedbala, OraSure Technologies, Bethlehem, 
PA). Specimens were collected with the Intercept TM Collection 
Device and analyzed by enzyme immunoassay (EIA) and GC- 
MS-MS. Oral fluid specimens collected from the passive partic- 
ipants were positive for THC by EIA and GC-MS-MS (0.5 ng/mL 
cutoff concentration) for 15 to 30 min following cannabis ex- 
posure, but screened negative thereafter. Thus, oral fluid col- 
lections immediately after passive inhalation of cannabis smoke 
may result in positive test results, but the THC in oral fluid from 
passive exposure appears to be short-lived. 

All study results from passive and active cannabis studies 
suggest that initial oral fluid contamination by THC occurs 
immediately after exposure, but the majority of drug is cleared 
from oral fluid within 60 rain. Undoubtedly, swallowing re- 
moves excess THC that remains unbound in the oral cavity 
over this period. The remaining THC is stored as a "depot" in 
the oral mucosa. With active cannabis use, the amount of depot 
THC clearly is several orders of magnitude higher than amounts 
reported after passive exposure. Once THC becomes sequestered 
after active cannabis use, both transmucosal absorption into the 
bloodstream and "leakage" of THC from the depot into oral 
fluid occurs over a period of 6 to 12 h (or longer depending on 
dose). 

Conclusions 

The deposition of THC in oral fluid followed a similar time 
course as plasma THC following smoked cannabis administra- 
tion under controlled dosing conditions. Transmucosal ab- 
sorption of THC into blood is the likely explanation of the close 
relationship between oral fluid and plasma. After cannabis ad- 
ministration, an initial high concentration of THC was ob- 
served in the first oral fluid specimen that was attributed to 
initial contamination of oral fluid during smoking. The ele- 
vated THC concentrations in oral fluid dissipated within 30 
rain following smoked cannabis and were followed by a slower 
decline of sequestered THC in a similar manner as plasma THC. 
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Although there was greater variability in oral fluid THC con- 
centrations than in plasma, oral fluid concentrations at these 
times were found to closely mimic plasma THC concentra- 
tions. Within 12 h, both oral fluid and plasma THC concentra- 
tions generally declined below 1 ng/mL. Detection times by 
RIA were similar to plasma detection times. These data suggest 
that transmucosal absorption occurs during and following 
smoked cannabis administration that contributes to existing 
blood THC concentrations, thereby explaining current obser- 
vations that oral fluid THC levels mimic plasma THC concen- 
trations. Passive cannabis exposure studies appear to indicate 
that positive oral fluid tests for THC can occur shortly after 
cannabis smoke exposure, but results are negative within 1 h. 
Consequently, when very recent passive exposure to cannabis 
smoke can be ruled out, it is concluded that a positive oral 
fluid test provides credible evidence of active cannabis use. 
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