Buprenorphine
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Quantification
Blood LC-MS Column: Varian Pursuit 3 Cis (100X 3mm i, 3um). Mobile
phase: methanol: ammonium formate. MRM acquisition mode, positive ion mode,
Limit of quantification, 0.0005-0.01 mg/kg for buprenorphine and other drugs of
abuse [Biork e al. 2010]. Column: Genesis Cyg reversed phase. Mobile phase
acetonitrile ammonium acetate (pH 32). MRM acquisition mode, positive ion
‘mode [Gergov et al. 2009] Column: Phenomenex Synergi reverse phase. Mobile
phase: 10 mmol/L ammonium formate (pH 3) : acetonitril, Limit of quantification,
6.5-409 ug/L, limit of detection, 0.16-1.2uglL for buprenorphine and other
opioids [Al Asmari, Anderson 2007]. Column: cyanopropyl (150 x 21 mm). ESI,
positive ion mode. Limit of detection, 0.05 gL for buprenorphine and norbupre-
‘norphine [Favretto et al. 2006]. APC, SIM acquisition mode [Bogusz et . 1998
Column: Nova-Pak Cis (150 x 2mm Ld., 4uim). Mobie phase: acetonitrle:2
‘mmol/L ammonium acetate bufer (pH 3.0, 80:20), low rate 200L/min. Limit
of detection, 0.1 uglL for buprenorphin and 0.03 uglL for norbuprenorphine
[Tracqui et al. 1997]. See also (Hoja et al. 1997
Plasma GC ECD. Limit of quantification, 0.1 ug/L [Everhart et al. 19971
GC-MS Column: HP-1 fused silca. Carrier gas: He. El ionisation, SIM acquisi-
ton mode. Limit of quantifcation, 0.05 ug/L for buprenorphine and 0.1 uglL for
‘norbuprenorphine [Gopal et al. 2001]. PICL Limit of quantification, 0.5ug/L
Moody et al. 19971,




[image: image6.png]HPLC Column: reversed-phase Cq (250 x 4.6mm id., 5um). Mobile phase:
phosphate buffer containing TEA: methanol :acetonitile (pH 6.0, 40:50:10).
Timt of quantification, 1.0ug/L, imit of detection, 0.4 g for buprenorphine and
‘norbuprenorphine [Mercolini e al. 2007]. Column reversed phase Spherisorb Cs.
Mobile phase: 0.06 mol/L potassium dihydrogen phosphate-disodium hydrogen
phosphate (pH 6.4):acetonitrile: TEA :Pic BS (520:480:0.5:15). UV detection
(= 214nm) [Lagrange et al. 1998]. ECD. Limit of detection, 40ng/L for bupre-
‘norphine and norbuprenorphine [Schleyer et al 1993].

LC-MS Buprenorphine, norbuprenorphine and glucuronide _metabolites
[Concheiro e al. 2010]. Limit of quantification, 0.25 ug/L for buprenorphine and
‘norbuprenorphine [ Dif rancesco et al. 2007]. Column: chiral 1 -acid glycoprotein.
Mobile phase: acetonitrie : 10 mmol/L ammonium acetate (pH 7.0, 18:82), flow
rate 0.9 mL/min. Buprenorphine, norbuprenorphine and methadone enantiomers
and metabolite [Rodriguez-Rosas et al. 2007]. Limit of quantification, 0.1 pg/L
for buprenorphine, norbuprenorphine and glucuronides [Huang et al. 20061,
Colum: Phenomenes C., MX-R (150 x 2mm i.d, 4m). Mobile phase: ammo-
nium formate buffer (pH 33) :acetonitrile. Buprenorphine and other opioids
[Musshoff et al 2006]. See also Ceccato er al [2003], Moody et al
11997, Moody e al. [2002], Murphy, Huests [2005] and Polettni, Huestis (20011,
Serum LC-MS ESI. Limit of detection, 0.21g L for buprenorphine and its major
‘metabolites [ Oechsler, Skopp 2010]. Column: LiChroCART with a Purospher RP-18e
cartridge. SIM acguisition mode. Limit of quantifcation, 0.2 gL for buprenorphine
and norbuprenorphine [Scislowski et l. 2005]. See Blood [Bogusz et al. 1998].
Urine TLC Fluorescence densiometric detection (1= 340 nm) [ Alemany et l. 19%6].

GC-MS Hl ionisation. Limit of quantification, 1 gL for buprenorphine and
‘nozbuprenorphine {Fuller 2008]. Limit of detection, 1.0ug/L for buprenorphine
and notbuprenorphine [George et a. 2004]. £l ionisation, SIM acquisition mode.
Limit of quantification, 0.25 g/ for buprenorphine and 0.20 ug/L for norbupre-
‘norphine [Vincent t al. 1999]. Limit of quantifcation, 1 g/, imit of detection,
0.2uglL for buprenorphine and norbuprenorphine [Lisi et al. 1997].




[image: image7.png]HPLC Electrochemical detection. Limit of detection, 0.2ug/l. for buprenor-
phine and 0.15ugl for norbuprenorphine [Debrabandere & al. 1992].
Elecrochemical detection. Limit of detection, 250ng/L for buprenorphine and
100ng/L for norbuprenorphine [Debrabandere e al. 1991]. See Plasma
[Mercolini e al. 2007; Schleyer et al. 1993].

'LC-MS Column: Synergy Polar R. Mobile phase: 10 mmol/L ammonium for-
‘mate (pH 3) :acetonitrile. Limit of quantifiation, 0.7-1.2 ug/L, limit of detection,
0.2-0.4g]L for buprenorphine and its metabolites Al Asmari, Anderson 2008].
Baprenorphine and its metabolites [Kacinko et al. 2008]. Column: Cyy. ESI [Liu
et al. 2008]. MRM acquisition mode. Limit of quantification, 4.6ug/L. for bupre-
‘norphine glucuronide and 11.8 gL for norbuprenorphine glucuronide [Hegstad
etal. 2007). Limit of quantiication, 0.5 gL for buprenorphine, buprenorphine
and norbuprenorphine glucuronides and 2.5 uglL for norbuprenorphine |Huang
et al. 2006]. See Blood [Bogusz et al. 1998; Favretto et l. 2006; Gergov et a. 20091,
See also Fox a al. [2006] and Kronstrand et . [2003].

Immunoassay Immunoassay versus LC-MS [Twigger ef l. 2008]. Buprenorphine
and norbuprenorphine, validation with GC-MS [Wang et al. 2007]. Limit of detec-
tion, 20ug/L [ Debrabandere et al. 1995].

Millk LC-MIS Limit of quantification, 0.18 gL for buprenorphine and 0.201g/L
for norbuprenorphine, imit of detection, 0,05 gL for buprenorphine and norbu-
prenorphine [Grimm et al. 2005].



[image: image8.png]Hair GC-MS Limit of quanification, 0.005 gg for buprenorphine and norbu-
prenorphine [Vincent et a, 1999].

HPLC Column: Lichrosorb CN Mobile phase: phosphate buffer (pH40):
-heptanosulfonic acid  butylamine (85: 17:2:0.01). Hlectrochemical
it of detection, 002 ug/g or buprenorphine and 0.01 g/g for norbu-
prenorphine [Kintz et a. 1994

LC-MS Colum: cyanopropyl (150 x 2.1 mm.d.). ESL, positive ion mode. Limit
of detection, 4ngg for buprenorphine and norbuprenorphine [Faveetto et al.
2006]. Columa: Nova-Pak Cys (150 x 2mm id., 4 ). Moble phase: acetonitr
2mmolL ammonium acetate buffer (pH 3.0, 80: 20), flow rate 200 uL/mi. Limit
of etection, 4 ng/g for buprenorphine and 2 ng/g for norbuprenorphine [Tracqui
et al 1997]

Disposition in the Body Following IM adminisration, buprenorphine rap-
idly reaches peak plasma concentration. Absorption also takes place through the
buccal mucosa ollowing sublingual administration. It is metabolised mainly by N-
dealkylation via cytochrome P450 CYP3A4 to N-dealkylbuprenorphine (norbupre-
‘norphine) and by conjugation. I s eliminated mainly in the facces, with a small
proportion excreted in the urine, as metabolites. Buprenorphine is subject to
considerable first-pass metabolism following oral administration. Small amounts
of buprenorphine are distributed into breast milk.

Therapeutic Concentration

In 11 patients receiving maintenance doses of 8mg buprenorphine

sublingually, those receiving the dose daily had a mean steady-state plasma

concentration (at 24h) of 000080 mg/L those receiving the dose on alternate
days had a level of 000077 mg/L at 24 . Daily and altemate-day steady.state
norbuprenorphine plasma concentrations were 00010 and 0.0009ng/L,

respectively [Kuhlman, J et a. 1998].

‘After sublingual administration of buprenorphine solution at 2 dose of
16mg/70kg body weight daly to 10 subjects, mean plasma concentrations
0F 0.00067 mg/L were attained 24h after each dose. Different thrice-weekly
dosing schedules with_doses of 16-44mg/70kg resulted in plasma
concentrations varying from 0.0009-0.00169mg/L at 24h and 0.00041-
0.00096 mg/L at 48h [Chawarski et al. 1999].




[image: image9.png]In 6 subjects each receiving a 7.7 mg dose of buprenorphine in liquid form
(sublingually) and 8mg in tablet form, 1 week apart, peak plasma levels were
0.0071 gL attained at 0.9h and 0.0029 mg/L attained at 1.2 for the liquid
and tablet dosages, respectively [Nath et al. 1995].

Toxicity

A 25-year-old man who apparently had commited suicide (drug packages
including high-dose sublingual tablets of buprenorphine were found next
© his body) had the following postmortem fisue concentrations of
buprenorphine and norbuprenorphine, respectively: blood 3.3 and 0.4mg/
L urine 3.4 and 0.6 mg/L, bile 2035 and 536 mg/L and brain 6.4 and 3.5 g/e.
High concentrations of amino-7-flunitrazepam, the main metabolite
of flunitrazepam, were also detected in blood, urine and gastric fluid
[Gaulier et al. 2000].

A ld-year-old boy died of asphyxia caused by a combination of
buprenorphine and benzodiazepines in drug-faclitated sexual abuse.
Fostmortem buprenorphine concentrations were 1.1 ug/L in blood and
23ng/g in hair [Kintz et al. 2003].

Inasurvey of 21 cases in'which buprenorphine was detected in postmortem
Hood andor urine, 18 were sudden deaths. Of these, 6 deaths were atributed
0 natural causes and blood buprenorphine levels ranged from undetected
(detected in urine) to 3.2 ugL. The other 12 cases were atzibuted directly or
indirectly to mixed drug poisoning, and blood buprenorphine levels ranged
fom undetected (detected in urine) to 17ugL [Lai et al. 2006].

In an analysis o 86 cases of buprenorphine overdoses in children under 6
years ofage, 54 children develope signs of toxicity. The mean time to onset of
effects was 642 min (range, 20-180). No chid ingesting <4mg experienced 2
severe effect [ Hayes et al. 2008

In 2 series of 39 and 78 fatalites involving buprenorphine, postmortem
Hlood levels were 0,0005-0.0510 mg/L (mean, 0,0102) and 0.00010.0760 mg/
L (mean, 0.0126); norbuprenorphine levels were 0,0002-0.0471 mg/L (mean,
0.0082) and <0.0001-0.0630 mg/L (mean, 0.0106), respecively. Two of the
deaths were suicides, with blood buprenorphine concentrations 0f0.1440 and
3.276 me/L [Kintz 20011.



[image: image10.png]For an earlier report of 20 fatalities involving buprenorphine, see Tracqui er al.
[1998] and for a later report of 13 buprenorphine-related deaths, see Kintz (2002].
Halffe Paoma alclie 12-7.20

jume of Distribution ~1.41 k.
Clearance Plasma, ~13mL/min/ke.
Protein Binding ~96%.
Dose In the treatment of pain, equivalent of 300 to 600 g buprenorphine given
parenterally, or 200 to 400 gsublingually, every 6 to 8 h. In the reatment ofopioid
dependence, initially 0.8 to 4 mg sublingually once daily; maintenance, up to max-
imum of 32mg daily.
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