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Abstract

Metbolite to parent drug concentrations in urine and oral fluid were observed for the following drug pairs morphine/hydromorphone,

buprenorphine/norbuprenorphine, oxycodone/oxymorphone, fentanyl/norfentanyl, methadone/EDDP, and carisoprodol/meprobamate. A higher

metabolite/parent drug ratio was noted in urine compared to oral fluid. Our hypothesis is that the passive diffusion of the metabolites into oral cavity

is hindered by the glucuronide metabolites.
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Background

Use of the oral fluid matrix to monitor drug use was championed
by Cone and Huestis [1,2]. It is now recognized as a valid test matrix
by SAMHSA [3]. However, there are differences [4-12]. One of the
most striking differences is the low oral fluid concentrations of some
metabolites compared to the parent drug observed in urine. That is
the ratio of metabolite to parent drug is much lower in oral fluid. We
decided to examine the difference between the metabolic pattern
as observed by parent drug and metabolite concentrations in the
two matrices as well as how often they were present in the same
specimen. We use the term co-presense to describe the observation
of both parent drug and metabolite in the same specimen.

Experimental Design

The data from the 2million specimens collected between Jan 2,
2020 and July 25, 2023 were used in the analysis [13]. The patient
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population was from pain physician practices and rehabilitation
facilities [13]. The method of analysis was that of Krock et al
[14]. The data analysis was that of Pesce et al [15]. For ease of
comparison, we used the median concentration in ng/mL as the
comparative metric.

Results

The observations on the six pairs of parent drug and their major
metabolite are presented in Table 1. It shows that the two matrices
are different. In all cases the concentration differences between
urine and oral fluid are similar in that the metabolite is present
in much smaller amounts compared to urine. In several examples,
such as buprenorphine/norbuprenorphine and methadone/
EDDP the metabolite/parent drug ratio is greatly different from
that observed in urine. The data shows that the metabolite is not
passing into the oral fluid.
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Table 1: Median concentration of excreted buprenorphine and norbuprenorphine in urine and oral fluid.

Morphine/hydromorphone 5620 1767 8.3 1.2 89% 17
Bup/Norbup 174 461 124 15 97% 26%
Oxy/Oxymorp 1402 783 78 2.3 98% 21%
Fentanyl /norfen 56 127 5 2.5 90% 35%
Methadon/EDDP 2728 8704 185 5 98% 72%
Cariso/mepro 254 12059 620 45 89% 86%
Discussion Phase I and Phase Il mechanisms. Phase I results in the formation

of norbuprenorphine and phase 2 results in the formation of both
buprenorphine and norbuprenorphine glucuronide. As shown in
the diagram, all the Phase I and Phase II, metabolites are filtered
by the kidney and pass into urine. They are monitored as total
buprenorphine and norbuprenorphine. However, buprenorphine
and its metabolites must pass through the oral cavity membranes
before entering the oral fluid. In this case the glucuronidated forms
cannot easily diffuse through because they are charged molecules.
This difference in excretion mechanisms is responsible for the low

There is clearly a difference between the two matrices as the
metabolite is present in much lower quantities compared to urine.
This same difference is also observed for THC where the parent
drug is observed in oral fluid, but the glucuronidated excreted
metabolite THCA is not observed [16,17]. Our explanation is
that the metabolism of these drugs results in a glucuronidated
metabolite which does not pass into the oral fluid. Figure 1 is an
illustration using buprenorphine metabolism of our explanation
of the difference between urine and oral fluid observed drug

) ] metabolite to parent drug ratio.
concentrations. Drugs such as buprenorphine are processed by both
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Figure 1: Diagram describing difference in drug passing into urine by filtration or oral fluid by passive diffusion.
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