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is  approximately 10% as potent as THC
(El-Sohly, 2002).

Oral fluid (OF) drug testing in work-
place, pain management, drug treatment,
and driving under the influence of drugs
programs is increasing (Lee et al., 2012). In
contrast to urine, the advantages include
observable  sample  collection,  difficulty
to adulterate, and demonstration of recent
drug use. However, many immunoassays
for detecting THC in oral fluid do not
have high reliability. This is mainly due to
THC adsorption to the collection device,

INTRODUCTlON

Cannabis is one of the oldest and most
commonly abused substances in the world
and its use is associated with physical and
behavioral toxicity. The plant Cannabis
Sativa contains more than 400 chemicals
but the cannabinoid δ-9-tetrahydrocan-
nabinol (THC)  is  the  major  psychoactive
constituent (Fitzgerald et al., 2013). THC is
metabolized to 11-hydroxy-THC (11-OH-
THC) and 11-nor-9-carboxy-THC
(THCCOOH) (Huestis, 2005). Cannabinol,
a degradation product of THC oxidation,
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ABSTRACT

Cannabis is one of the most widely used illicit drugs. Oral fluid substance use testing is increasing

and has many advantages over urine testing especially for recent substance use diagnosis. The aim of this

study was to establish the possibility of detection of recent cannabis smoking through oral fluid and urine

testing and its medicolegal aspects. Forty subjects were asked to provide oral fluid and  urine  samples

after a reported period of abstinence. They provided 167 oral fluid samples during abstinence over 5 min

– 30 h and 206 urine samples during extended observed abstinence over 1 - 90 days. Cannabis was de-

tected using One Step cannabinoid urine test. The first negative oral fluid sample was that obtained 22 –

30 h after abstinence while the first negative urine sample was detected after  seven days of abstinence.

Cannabis was detected in urine samples for up to 70 days. These data suggest that oral fluid can be used

to discriminate recent from former cannabis use indicating that the user is under the effect of cannabis. 
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Forty subjects with self reported recent
cannabis (cigarette or Goza) smoking were
included in this study after providing in-
formed consent. Inclusion criteria were
self-reported cannabis use with a mini-
mum frequency of two or more times/
month during the 3 months prior to study
entry and cannabinoid-positive urine sam-
ple. Participants' gender and age were re-
corded.

Oral fluid specimens were collected at 4
h, 6 h, 22 h, 24 h and 30 h after smoking.
OF was collected by expectoration into
polypropylene tubes. Participants were
asked to spit into the tube until at least 3
ml OF were collected or for 5 min, which-
ever occurred first. Urine samples (10 ml)
were collected from each participant at 0
d, 7 d, 15 d, 30 d, 60 d, 70 d and 90 days
and examined immediately. Participants
were instructed not to consume cannabis
during the study period. 

Analysis using Accu-Tell One Step
THC urine test :

Accu-Tell One Step cannabinoid urine
test (AccuBioTech Co. Ltd) is a rapid qual-
itative competitive binding immunoassay
method for determination of THC and its
metabolites in human urine. In this re-
search, this method is tested for its appli-
cation on oral fluid testing. It can detect
many chemicals related to cannabis use as
shown in the following table:

which makes recovery from the device dif-
ficult, and the relatively high cutoff (Bosk-
er and Huestis 2009; Verstraet, 2005).

As impairment may last for 8 hours
post-inhalation of cannabis (Hollister,
1986), the use of oral fluid as a sample for
cannabis detection is suitable in case of ar-
rested drivers, accidents, follow up of ab-
stinence and in work place testing. It is a
new tool to improve traffic safety with
rapid, easy road-side drug testing of driv-
ers (Bosker  and  Huestis  2009).

The rapid test is used by Egyptian po-
lice in road accidents to diagnose cannabis
and other drugs of abuse administration.
This study aimed to establish the possibili-
ty of detection of recent cannabis smoking
through oral fluid and urine testing and
discuss its medicolegal aspects. 

SUBJECTS & METHODS

Study design and samples collection:
This is a prospective non controlled

clinical study for detection of cannabis
and its metabolites in oral fluid and urine
samples of chronic cannabis users attend-
ing clinical toxicology clinic seeking can-
nabis smoking stoppage. Samples were
collected during monitored abstinence pe-
riod (30 hours for oral fluid and 90 days
for urine samples) from the last cannabis
consumption.
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THC is above the limits of sensitivity of
the test indicating a positive result. Mean-
while two pink/purple bands; one for the
control and the other for the sample; mean
that the level of THC is below the sensitiv-
ity of the test denoting a negative result
(Figure 1). 

According to manufacturer, three drops
of the sample were dropped in the sample
well of the test card. The test card is left in
room temperature for 3 - 8 min. A positive
control sample is used. One pink/purple
band in the control region and  no  band
in  the test region mean that the level of

Figure (1) : Examples of test cards of Accu-Tell One Step THC urine test that were applied to oral
fluid samples; a negative result (2 red lines) can be seen at 30 hours (a) and at 24 hours
(b) after abstinence.

A

male) aged  between  18–40  years  had
provided 167 OF samples during  moni-
tored  abstinence  over 5 min – 30 h and
206 urine samples during extended ob-
served  abstinence  over 1 - 90  days. Not
all participants presented immediately af-
ter smoking,  only  22  participants  pre-
sented within the first 4 hours  after absti-
nence. 

Statistical analysis: 
Data were saved as an Excel file. De-

scriptive statistical analysis was per-
formed using SPSS 17.0 for Windows soft-
ware.

RESULTS

Forty participants (39 males and one fe-
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demonstrated by Desrosiers and cowork-
ers (2012) who detected THC in oral fluid
samples for 22 h using DrugTest 5000
screening with 5 and 10 µg/L cutoff. How-
ever, THC could be detected in oral fluid
samples for 48 h of abstinence, while
THCCOOH was detected for up to 29
days when measured by 2-dimensional
GC-MS (Lee et al., 2011). Lee et al. (2012)
proposed that THC confirmation cutoff of
≥1 µg/L offers longer detection times. 

 
Although the present study used a pre-

liminary immunoassay method with a rel-
atively high cutoff that may shorten the
detection window, the aim was rapid di-
agnosis of recent THC use rather than the
level. Besides this is the method used by
Egyptian policemen for arrested drivers
using urine samples as a preliminary test
that will not differentiate recent from for-
mer use and will not exclude passive ex-
posure.

A legal issue may arise for risk of posi-
tive oral fluid tests from passive cannabis
smoke inhalation. Practically, this risk is
limited to a period of approximately 3 h
following exposure (Moore et al., 2011)
and can be eliminated by identification of
THCCOOH in OF that is not present in
cannabis smoke (Dressler, 2000). 

The high concentration of cannabis in
oral fluids shortly after smoking was at-
tributed to contamination of oral mucosa

Results of oral fluid analysis : 
The first provided OF samples were

THC positive. The first negative samples
were obtained 22 h after abstinence in 3
out of 31 (9.7%) samples. Meanwhile at 24
h, 15 out of 35 (42.9%) samples were nega-
tive. All provided samples (19) were nega-
tive after 30 h (Figure 2). 

Results of urine analysis:
At the beginning of the study, 40 pa-

tients shared in this research but only 9
continued to give urine samples to the end
of the study that is 90 d. All samples (40
samples i.e. 100%) were THC positive at
presentation. By the seventh day, 38 out of
39 (97%) samples were positive but by the
fifteenth day, 34 out of 38 samples (89 %)
were positive. However, by the thirty day,
25 out of 36 samples (69 %) were positive
while only 19 out of 25 (76%) were posi-
tive by the sixty day. While, on the seven-
ty day only 8 out of 19 (42%) were posi-
tive, none of the nine samples that were
provided by ninety day were positive. The
first negative urine sample was detected
after seven days of abstinence (Figure 3). 

DISCUSSION

The present study showed that the first
negative oral fluid samples for THC were
found at 22 – 30 h after abstinence. An im-
portant finding in the current work is that
the last positive oral fluid result was de-
tected at 12 -24 h. Similar results were
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ported to have a long half-life in humans
(67 days) (Huestis et al., 1992). Detection
time is dependent on many factors e.g.,
drug dose, route of administration, state
of hydration, rates of metabolism and ex-
cretion, cutoff concentrations, specificity
and accuracy of the method used. It was
concluded that the greater the creatinine
corrected initial THCCOOH concentra-
tion, the greater the interval until the first
negative and last positive specimens and
the greater the window of drug detection
(Goodwin et al., 2008).

 
Screening test using an immunoassay is

suitable for rapid diagnosis. The positive
samples must proceed to confirmatory
analysis e.g. liquid chromatography-
tandem mass spectrometry especially in
legal consequences. Most countries have
legislation that covers driving under the
influence of alcohol and/or drugs. Some
countries including Egypt have intro-
duced zero-tolerance laws, which prohibit
the operation of a motor vehicle while an
illicit drug or its metabolite is present in
the body, whether or not impairment is
manifested (Lillsunde and Gunnar, 2005).
It is important in legal consequences to ex-
clude passive exposure. Withdrawal of the
driving license due to positive urine test
for cannabis even if impairment is not
present does not seem scientifically sound.
Positive urine test may indicate residual
drug excretion. Therefore, conventional
drug testing with urine cannot accurately

(Huestis and Cone, 2004). Many factors
can influence the level of THC in oral fluid
as the method of sample collection e.g.
THC concentrations were higher in sam-
ples obtained by spitting than samples col-
lected with Statsure (Houwing et al.,
2012). Two main limitations of saliva as a
sample for drug analysis are apparent: the
amount of matrix collected is smaller
when compared to urine and the levels of
drugs are higher in urine (Kintz et al.,
2000). OF testing does have disadvantages
as some drugs may reduce salivation, lim-
iting sample volume (Verstraete, 2005).

For urine samples, THC detection was
reduced from 100 % of cases at presenta-
tion to 42% of cases after 70 days of absti-
nence while all available samples were
negative by 90 days Similar results were
reported for different  detection  window
durations. Goodwin et al. (2008) could de-
tect urinary THCCOOH for 30 d while El-
lis et al. (1985) for up to 67 d and Lafolie et
al. (1991) for up to 93 d with a 20 ng/mL
immunoassay cutoff. 

An interesting finding in the present
study is that the 1st negative urine sample
was at 7 d, meanwhile time was reported
to range  from 1- 14 days by others (Good-
win et al., 2008). The last positive urine re-
sult ranged from 7 -70 days. Similar re-
sults were reported by Ellis et al. (1985)
who showed that the last positive result
ranged from 4–77 days. Cannabis was re-
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CONCLUSION 

From the present data, it can be con-
cluded that THC can  be detected in oral
fluid for 24 hours using One Step THC
urine test while it can  be detected  in
urine for up to 70 days  using  the immu-
noassay method. These  data  suggest  that
oral  fluid  can be used for detection of re-
cent cannabis use in  drug  testing  for
road-side testing in arrested drivers as
well as during accidents and drug treat-
ment programs to evaluate abstinence
and relapse. So, we recommend the  use
of  saliva- cannabis  test  instead of urine
test  for good  preliminary  differentiation
between recent (under the effect of canna-
bis) and former use, and  also  reconfirm-
ing all positive  results  with  HPLC  or
GC/MS.

detect usage in the first few hours after
use (impairment period), making saliva
superior for post-accident testing. As Sau-
gy et al. (2006) suggested, interpretation of
the analytical data is very important to
distinguish between active consumers of
cannabis and those who may have been
passively exposed to cannabis smoke es-
pecially in legal consequences.

  
One limitation of the present study was

that the exact times and amounts of last
cannabis smoking were not fixed. Howev-
er, this limitation does not change the con-
clusion that in chronic cannabis smokers,
THC can be detected in OF for at least 24 h
when measured by One Step THC screen-
ing test. Another limitation is that partici-
pants left the laboratory after 8 h and were
instructed not to smoke cannabis, but they
could not be monitored.

Figure (2) : A diagram showing the frequency of oral fluid samples' negative re-
sults over 30 hours of abstinence.
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الوجهة الطبية الشرعية لنافذة الكشف عن القنب ومخلفاته
في السائل الفمى و البول

شتركون فى البحث ا

أ.د. عبد العزيز أبو الفتوح غا         أ.م.د. أمال عبد السلام البقرى
د. منـى صـلاح الحمـادى

نصورة قسم الطــب الشرعى والسـموم الإكلينيكية - كلية الطب - جامعة ا

ى وقد انتشـر اختبـار الكشف عـنه فى السائل الـفمى وأثبتت سـتوى العـا واد المخـدرة والمحظور اسـتخدامهـا على ا يعتـبر القنـب من أكثر ا

ادة. لذلك كان الهدف من هـذه الدراسة هو تأكيد فاعـليته وأهميته أكـثر من الكشف عنه فى البول وخـاصة فى حالات الإستخدام الحديث لـهذه ا

إمكانية إكتشاف تدخ الحشيش الحديث من خلال فحص السائل الفمى مقارنة بالبول وأهمية ذلك من الوجهة الطبية الشرعية .

و  أخذ عيـنة من السائل الفـمى وبول أربع متطـوعا بعد فترات مـختلفة من الإمتـناع ثم الكشف عن القـنب و مخلفاته باسـتخدام اختبار

الكشف الـسريع وقد  تجميع ١٦٧ عينـة من السائل الفمى خلال فتـرة امتناع من ٥ دقائق إلى ٣٠ ساعة  بـالإضافة الى ٢٠٦ عينة بول خلال

تدة تترواح ما ب يوم واحد و تسـع يوما. و الحصول على أول عينة سلبية من السائل الفمى بعد ٢٢ - ٣٠ ساعة من الإمتناع مدة توقف 

دة امتدت لسبع يوما. وهذه بينما كـانت أول عينة سلبية فى البول بعد سبعة ايام من الإمتناع. وقد استمـر اكتشاف مخلفات القنب فى البول 

ـكن ان يفـرق ب كل من الـتعـاطى الحديث والـقد لـلحشـيش و لذلـك نوصي بـاستخـدام كواشف الـقنب النـتائج تـؤكد أن تحلـيل السـائل الـفمى 

ومخلفاته في السائل الفمى وكذلك تأكيد الحالات الإيجابية باختبارات أخرى. 


