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Bioavailability of Sublingual
 Buprenorphine

John Mendelson, MD, Robert A. Upton, PhD, E. Thomas Everhart, PhD,

Peyton Jacob III, PhD, and Reese T. Jones, MD

Buprenorphine administered sublingually is a promising treatment for opiate depen-

dence. Utilizing a new, sensitive, and specific gas chromatographic electron-capture-

detector assay, the absolute bioavailability of sublingual buprenorphine was determined
in six healthy volunteers by comparing plasma concentrations after 3- and 5-minute
exposures to 2 mg sublingual and 1 mg intravenous buprenorphine. The amount of
unabsorbed buprenorphine in saliva was measured after 2-, 4-, and 10-minute exposures
to 2 mg sublingual buprenorphine in 12 participants. Pharmacokinetic parameters were
analyzed by analysis of variance; bioequivalence was evaluated by the Schuirmann
two-sided test. The 3- and 5- minute sublingual exposures each allowed 29 + 10%
bioavailability (area under the plasma concentration—time curve unextrapolated) and
were bioequivalent. Buprenorphine recovered from saliva after 2-, 4, and 10-minute
exposures was, on average, 52% to 55% of dose. Increased saliva pH was correlated with
decreased recovery from saliva. Study results indicate that bioavailability of sublingual
buprenorphine is approximately 30%. Sublingual exposure limes between 3 and 5
minutes produce equivalent results. Buprenorphine remaining in saliva causes an al-

most twofold overestimation of bioavailability.

uprenorphine is a synthetic, lipophilic, potent

(20—40 times greater analgesic potency than mor-
phine) oripavine opiate analgesic effective in the
treatment of opiate dependence.'”® Low oral bio-
availability (approximately 14%),* caused largely by
hepatic first-pass metabolism, makes sublingual ad-
ministration an attractive alternative for treatment.
In clinical trials, buprenorphine was administered
as a 30% ethanol solution with participants retaining
the dose sublingually for up to 10 minutes. Assess-
ment of the pharmacokinetics of buprenorphine has

From the Drug Dependence Research Center, Langley Porter Psychiatric
Institute {Drs. Mendelson, Upton, Everhart, Jacabs, and Jones), the De-
partment of Biopharmaceutical Sciences (Dr. Upton), and the Division
of Clinical Pharmacology and Experimental Therapeutics (Dr. Jacob),
University of California, San Francisco, San Francisco, California. Sup-
ported in part by United States Public Health Service grants DA01696
and DA00053 and contract No. 271-90-7307 from the National Institute
on Drug Abuse, National Institutes of Health. Submitted for publication
July 20, 1996; accepted in revised form October 16, 1996, Address
for reprints: John Mendelson, MD, Drug Dependence Research Center,
L_angley Porter Psychiatric Institute, University of California, San Fran-
cisco, 401 Parnassus Avenue, San Francisco, CA 94143-0984.
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been hampered by the difficulty in quantifying low
plasma levels.® By measuring the amount of bupren-
orphine remaining in saliva after 2.5 or 10 minutes
of sublingual exposure, a prior study inferred a sub-
lingual bioavailability of 25% to 50%.° Differences in
the amount of buprenorphine recovered from saliva
with increased exposure were not evident.

Using a recently developed, sensitive, and specific
gas chromatographic electron-capture detector (GC-
ECD) assay for buprenorphine in plasma, absolute
bioavailability of sublingual buprenorphine was esti-
mated by comparing the plasma concentrations
achieved with those from an intravenous dose. Sub-
lingual exposure times of 3 and 5 minutes for bio-
availability of buprenorphine were compared using
the plasma-based method. In a separate study, those
bioavailabilities were compared with estimates from
a less direct method based upon the amount of bu-
prenorphine recovered in saliva after exposures of 2,
4, and 10 minutes.

MATERIALS AND METHODS
Subjects

Six healthy volunteers (five men, one woman), 21 to
38 years of age (mean = SD = 29 * 6 years), partici-
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