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Opiate addiction remains a national problem with a
reported lifetime prevalence of opiate use among the 16-59
age range in England and Wales of around 1.1% overall.
In addition, data suggests that around 1% of 15 year olds
in England had tried opiates (1).

The analytical data supports a linear relationship, once the
patient has been stabilised, between the administered daily
dose and the mean concentration for both buprenorphine
and norbuprenorphine in urine.

In addition to therapeutic uses, buprenorphine
has found favour with opiate abusers usually in
conjunction with benzodiazepines as an
alternative to heroin (2,3). However, taking
high dose buprenorphine with benzodiazepines
has been associated with fatalities (4).

There are several drug therapies that can be used to treat
opiate abuse. One such treatment is the combined
agonist/antagonist drug buprenorphine.

This relationship was improved when the data was
corrected for creatinine excretion to account for differences
in urine dilution. There was also found to be a relatively
stable parent:metabolite concentration ratio across the dose
range (see figures below).

As with all long-term treatments, there is a requirement
for monitoring in individuals prescribed the drug to ensure
compliance and to negate therapeutic failures.

Buprenorphine corrected concentration vs dose

The data derived from this study demonstrates
the ability of this assay to monitor both
buprenorphine and its metabolite even in those
prescribed low dose treatment regimens.
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This study was performed to determine the concentrations
of buprenorphine and its metabolite in individuals
undergoing rapid buprenorphine detoxification for opiate
dependency.
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Once that data has been corrected for specimen
dilution, there is a relatively stable relationship
between the concentrations of the parent drug
and its metabolite.

Median
y = 1.3636x + 2.132
2
R = 0.9244
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METHOD

It is for these reasons (compliance to treatment
regimens and the potential for abuse) that a
rapid and sensitive method for buprenorphine
monitoring was developed.
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Following enzymatic hydrolysis and the addition of a
deuterated internal standard, both drug and metabolite
were extracted at alkaline pH into chloroform:isopropanol
and subsequently analysed as TMS derivatives.
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NorBuprenorphine corrected concentration vs dose

Creatinine corrected
concentration

Buprenorphine together with its primary metabolite
(norbuprenorphine) were quantified in urine specimens
using a gas chromatography-mass spectrometry (GCMS)
technique.
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Daily dose (mg)

A total of 11 subjects were prescribed reducing
buprenorphine doses starting at 10 mg/day and declining to
0.4 mg/day over a period of 4 weeks.
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Mean
y = 4.8746x + 5.4596
R2 = 0.8695
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Mean Corrected Ratio (NorBuprenorphine/Buprenorphine)

The assay was found to have a limit of detection of 1 ng/mL
for buprenorphine and 4 ng/mL for norbuprenorphine.
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The assay was linear up to 1,000 ng/mL, and the
reproducibility was determined to be 5% at 5 ng/mL and
9% at 800 ng/mL for buprenorphine.

The derivation of this relationship should
facilitate the detection of any deviation from
prescribed treatments in individuals, and aid in
the interpretation of therapeutic failures.
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