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Features and properties of fentanyl buccal tablet (FBT;
Fentora; CEP-25608)

Indication
Management of breakthrough pain in opioid-tolerant patients
with cancer

Mechanism of action
µ-opioid–receptor agonist analgesic

Abstract Dosage and administration
Dose 100-800µg▲ The fentanyl buccal tablet (FBT) is a new formula-
Route Buccaltion of fentanyl that uses an effervescent drug deliv-
Frequency As needed for breakthroughery system to enhance penetration across the buccal

pain; administration may bemucosa for the treatment of breakthrough pain in repeated once during a single
opioid-tolerant patients with cancer. breakthrough pain episode

after 30 minutes if pain control▲ Fentanyl is rapidly absorbed from FBT across the
is inadequate

buccal mucosa and into the bloodstream.
Pharmacokinetic profile (single 800µg dose of FBT in

▲ Fentanyl is more rapidly absorbed and bioavai- healthy volunteers)
lability is higher from FBT than from the oral Mean peak plasma 1.6 ng/mL

concentrationtransmucosal fentanyl citrate formulation.
Median time to peak plasma 0.7h▲ In a well designed phase III trial in opioid-tolerant
concentrationpatients with cancer, a single dose of FBT
Mean area under the plasma 9.1 ng • h/mL100–800µg provided clinically significant improve-
concentration-time curve fromments in pain intensity from 15 to 60 minutes after time zero to infinity

the dose. Median plasma elimination 11.7h
▲ Single FBT doses of 100–800µg were generally half-life

well tolerated; the majority of adverse events were Adverse events (incidence ≥5%)
mild to moderate in nature and typical of those Most common Nausea, dizziness, headache,

fatigue, vomiting, somnolence,associated with opioids.
constipation and asthenia
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Breakthrough pain is a discrete transitory episode A novel delivery system (OraVescent technolo-
gy)1 has been used to enhance transmucosal absorp-of acute pain superimposed on a background of
tion of fentanyl across the buccal mucosa.[4] Thisrelatively well controlled, chronic pain.[1-3] Between
delivery system produces a localised effervescent64% and 90% of patients referred to cancer pain
reaction that alters the pH in the buccal cavity tocentres with cancer-related pain experience break-
facilitate tablet solubilisation and, secondly, en-through pain.[3] In the majority of cases, break-
hance permeation of un-ionised fentanyl across thethrough pain is associated with cancer, and has been
buccal mucosa.[4]

further categorised into three subtypes: incident,
This profile focuses on the pharmacological ef-end-of-dose failure and idiopathic.[1,2] Incident

fects of the fentanyl buccal tablet (FBT; Fentora)breakthrough pain is induced by movement or a
and the clinical efficacy of this medication forspecific inciting activity, whereas end-of-dose fail-
breakthrough pain in opioid-tolerant patients withure breakthrough pain is associated with declining
cancer.serum concentrations of around-the-clock analgesic

medications; idiopathic breakthrough pain is unpre-
1. Pharmacodynamic Profiledictable, having no obvious precipitant.[1-3]

Breakthrough pain is associated with impaired
The pharmacodynamic properties of fentanylfunctioning and psychological distress, and its man-

have been reviewed in detail elsewhere[5] and areagement needs to be preventative and active.[1-3]

thus only briefly summarised here.Relief from breakthrough pain can be derived from
● Fentanyl is a highly potent opioid agonist andgeneral measures, such as changing position, hot

acts primarily by interacting with µ-opioid-recep-and cold compresses, massage, counselling and no-
tors;[5] it has no pharmacologically active metabo-nopioid analgesia; however, these practices provide
lites.[6]

modest relief at best.[2,3]

● The main pharmacological effects of fentanyl
For most patients, the onset of breakthrough pain (analgesia and sedation) occur in the CNS, at µ-

is rapid (measured in seconds to minutes), and orally opioid-receptors throughout the brain and spinal
administered supplemental analgesia takes too long cord; however, the precise mechanisms of opioid-
to reach adequate concentrations.[1] Oral trans- induced analgesia are only partially understood.[5]

mucosal fentanyl citrate, formulated as a solid drug Other secondary pharmacological CNS effects in-
matrix on a handle, has become a mainstay in the clude anxiolysis, euphoria, miosis and cough sup-
management of breakthrough pain because it pro- pression.[6]

vides faster absorption of fentanyl than achieved by ● The analgesic potency of fentanyl is approxi-
regular oral formulations.[2] However, some limita- mately 75–100 times greater than that of morphine,
tions of this formulation include dental decay issues possibly because of the highly lipophilic nature of
because of its sugar content, the fact that the time to fentanyl, enabling it to transfer rapidly across the
reach a concentration for adequate pain relief is blood-brain barrier.[5] Fentanyl-induced analgesia
sometimes too long and limited compliance in debil- and sedation appear to be dose-dependent.[5,6] Re-
itated patients.[2] It appears, therefore, that although spiratory depression can occur with fentanyl at ther-
oral transmucosal fentanyl citrate provides adequate apeutic doses, usually in non-opioid-tolerant pa-

tients.[5,6]management of breakthrough pain in opioid-tolerant
patients with cancer, further refinement of this for- ● Fentanyl may cause constipation through the
mulation would be a welcome addition to the medi- binding of opioid agonists to opioid receptors in the
cations currently available for this indication. gastrointestinal tract,[5] which causes a reduction in

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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stomach and duodenal motility, a decrease in pro- ma concentrations (Cmax; 0.94–1.03 ng/mL[14-16])
pulsive peristaltic waves and an increase in tone.[6] were reached in 0.58–0.78 hours (median time to

maximum concentration [tmax]).[14-16] With doses of● Fentanyl may induce histamine release, with or
100–810µg, Cmax values increased dose-proportion-without peripheral vasodilation and associated or-
ally,[4,13,16] whereas increases were less than dose-thostatic hypotension, in some patients.[6]

proportional with higher doses.[4,13] Following a sin-● In animal studies, fentanyl was associated with
gle FBT dose of 800µg in healthy volunteers, meanadditive or synergistic effects with clonidine,[7] α2
Cmax was 1.6 ng/mL and median tmax wasadrenergic agonists,[8,9] pentobarbital[10] and
0.7 hours.[16] Across the five trials, median tmax val-diazepam;[11] naloxone blocks the effects of
ues ranged from 0.58 to 1.5 hours, irrespective offentanyl.[12]

dose.[4,13-16]

2. Pharmacokinetic Profile ● The area under the plasma concentration-time
curve from time zero to infinity (AUC∞) increasedThe absorption and bioavailability of fentanyl
dose-proportionally with all doses.[4,13,16] For anfrom FBT have been evaluated in five clinical trials.
FBT dose of 400µg, the AUC from time zero to theTwo of these trials compared the pharmacokinetic
median tmax (AUCtmax′) of a reference dose of 100properties of FBT with those of oral transmucosal
or 400µg was 0.34–0.36 ng • h/mL.[15,16] Followingfentanyl citrate.[13,14] The trials were prospective,
an 800µg dose, the mean AUC∞ was 9.1 ng • h/randomised, nonblind trials in healthy, non-opioid-
mL.[16] In addition, an increase in the fentanyl AUCtolerant volunteers (n = 25–39) who received single
is expected with coadministration of ritonavir in100–1300µg doses of FBT.[4,13-16] A retrospective
humans, although coadministration of ritonavir withanalysis of data from two of these trials[4,13] is also
buccal fentanyl has not been studied.[6]

included in this review.[17] Naltrexone was adminis-
● Systemic exposure to fentanyl after a single dosetered to participants in all trials to block the opioid

of FBT 1080µg was significantly (p < 0.001) greaterreceptor–mediated effects of fentanyl. Venous sam-
than that achieved after a single dose of oral trans-ples were taken before fentanyl administration and
mucosal fentanyl citrate 1600µg (figure 1).[13] Inover 36–72 hours afterward; fentanyl was analysed
comparisons of FBT 400µg with oral transmucosalusing high-performance liquid chromatography with
fentanyl citrate 800µg, the dose-normalised (i.e. to atandem mass spectroscopy. Currently, one analysis
400µg fentanyl dose) mean values for Cmax (1.02is available as an abstract with poster.[17]

ng/mL) and AUCtmax′ (0.4 ng • h/mL) for FBT wereThe distribution, metabolism and excretion of
numerically higher than those for oral transmucosalfentanyl are well known[5] and described only brief-
fentanyl at 800µg (0.63 ng/mL and 0.14 ng • h/ly here.
mL).[14] In addition, the median tmax for FBT was● FBT uses a novel delivery system, OraVescent
approximately half that of oral transmucosaltechnology, to produce an effervescent reaction that
fentanyl citrate and oral fentanyl.[14]

liberates carbon dioxide in the buccal cavity.[4,18]

This reaction causes an initial decrease in pH, which ● In healthy volunteers, the absolute bioavailability
facilitates solubilisation, thus driving fentanyl into of fentanyl from a single dose of FBT (400µg) was
solution.[4,19] The subsequent release of carbon diox- greater than that from oral transmucosal fentanyl
ide increases the local pH, which optimises perme- citrate (800µg) or oral fentanyl (800µg) based on the
ation of un-ionised fentanyl across the buccal muco- ratios of the respective AUC∞ values to the AUC∞
sa.[4,13,18,19] value of 400µg of intravenous fentanyl (0.65 vs 0.47
● Fentanyl is rapidly and extensively absorbed and 0.31).[14] Furthermore, FBT was absorbed in

from FBT across the buccal mucosa and into the approximately equal proportions through the buccal
bloodstream.[4,13-16] After administration of a dose of mucosa (48%) and the gastrointestinal tract (52%),
400µg to healthy volunteers, mean maximum plas- whereas with oral transmucosal fentanyl citrate, the
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for 100–270µg doses and 11–14 hours for
400–1300µg doses).[4,13,15,16] This wide range is
thought to reflect differences in elimination of
fentanyl from muscle and adipose tissue.[4]

● Wide interindividual variations in the t1/2 of FBT
were also noted (t1/2 ranged from 1–5 hours for some
volunteers receiving single doses of 100–800µg to
14–32 hours in others over the same dose range); the
median plasma elimination half-life following a sin-
gle 800µg dose was 11.7 hours.[15,16]

● Dwell time, the time between placement of the
tablet and its complete disappearance from the oral
cavity, does not appear to affect the pharmacokinet-
ics of FBT.[17] The rate and extent of the buccal
absorption of FBT were not correlated with dwell
time, which showed high interindividual variability
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Fig. 1. Absorption pharmacokinetic parameters of fentanyl buccal
tablet (FBT) relative to those of oral transmucosal fentanyl citrate
(OTFC). Results from a randomised, nonblind, single-dose study in
healthy volunteers (n = 40) who received FBT 1080µg or OTFC
1600µg.[13] AUC1h was chosen because the median tmax for the
reference dose of buccal fentanyl 810µg was 1h. AUC1h = area
under the serum concentration-time curve from time zero to 1h;
Cmax = mean maximum serum fentanyl concentration; tmax = medi-
an time to Cmax. * p < 0.001 vs OTFC. (mean 14–25 minutes, range 3–62 minutes).[17]

proportion absorbed through the buccal mucosa 3. Therapeutic Efficacy
(22%) was lower than that absorbed gastrointes-

The therapeutic efficacy of FBT in cancer-relatedtinally (78%).[14]

breakthrough pain has been investigated in one fully
● A crossover bioequivalence study[15] found that

published, randomised, double-blind, placebo-con-Cmax and AUC∞ values, but not tmax, were slightly
trolled, multicentre trial.[20] Preliminary efficacy re-higher with four FBT 100µg tablets than with one
sults from clinical trials of FBT in patients with400µg tablet, possibly because of the relative in-
breakthrough pain not associated with cancer havecrease in the overall surface area after administra-
also been reported; however, since FBT is indicatedtion of multiple tablets simultaneously.
specifically for cancer-related breakthrough pain,

● Fentanyl is 79–87% protein bound in plasma these trials will not be discussed further here.[21-25]

(human data) and is widely and rapidly distributed Inclusion criteria included a diagnosis of a
into the brain, heart and lungs (animal data).[5] Fol- haematological malignancy or malignant solid tu-
lowing gastrointestinal absorption and an elimina- mour, opioid tolerance and one to four episodes of
tion phase, a final, slower phase of redistribution cancer-related breakthrough pain per day.[20] Opioid
between serum and both muscle and adipose tissue tolerance was defined as receiving oral morphine
takes place.[4] After administration of FBT ≤500µg, 60–1000 mg/day, or an alternative oral opioid of
a biexponential decrease in fentanyl plasma concen- equivalent dosage or transdermal fentanyl 50–300
trations from mean Cmax was observed, whereas µg/day, for ≥1 week.[20] Exclusion criteria included
after doses of ≥800µg, this decrease was triexponen- intrathecal opioid treatment, grade 2 or greater
tial.[4,16]

mucositis or stomatitis or a lack of association of the
primary source of breakthrough pain with cancer.[20]

● The terminal elimination half-life (t1/2) of FBT
varied widely with dose, particularly at lower doses. In the initial open-label dose-finding period, FBT
Over a single-dose range of 100–800µg, the median was titrated to a dose that effectively managed two
t1/2 of fentanyl ranged from 3 to 14 hours.[15,16] Simi- consecutive episodes of breakthrough pain.[20] The
larly, over a dose range of 200–1300µg, the mean t1/2 doses available were 100, 200, 400, 600 and 800µg.
was 6.5–13 hours.[4,13] The t1/2 appeared to reach a The highest tolerated dose was ineffective in 20 of
relative plateau at higher doses (t1/2 was 3–7 hours 123 enrolled patients in this phase.[20] Eligible pa-
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tients (n = 77) then received 1 of 18 predefined dose ● Significant differences favouring FBT over pla-
cebo were also observed in the mean scores for PID,sequences of ten tablets (seven FBT and three place-
pain relief, and total pain relief at all timepointsbo), using the predetermined effective dose, to man-
(p < 0.01 at 15 minutes; p ≤ 0.0001 at 30, 45 and 60age up to four episodes of breakthrough pain per
minutes).[20]day, within a 21-day period.
● Moreover, clinically significant improvements inPain intensity (PI) was measured on an 11-point

PI scores (i.e. reductions of ≥33% and ≥50%) werescale (0 = no pain, 10 = worst pain).[20] The differ-
observed in a greater proportion of FBT-treatedences in PI after and before drug administration
breakthrough pain episodes than episodes for which(PID) were summed (SPID), and the primary effica-
placebo was taken (p < 0.05 for all timepoints exceptcy variable was SPID at 30 minutes. Other analyses
for ≥50% at 15 minutes; figure 2).[20]

included patient’s global performance rating of the
● GMP ratings were significantly higher with FBTmedication (GMP) at 30 and 60 minutes using a 5-

than with placebo at 30 and 60 minutes (p < 0.0001point scale (0 = poor, 4 = excellent), SPID at 15, 45
for both).[20] Furthermore, the patient ratings showed

and 60 minutes, pain relief (5-point scale; 0 = none,
greater satisfaction with FBT from 30 to 60 minutes,

4 = complete) and summed total pain relief.[20]

suggesting a continued improvement over time.[20]

● SPID was significantly higher with FBT than ● Supplemental medication was more than twice as
with placebo at 30 minutes (3.0 vs 1.8; p < 0.0001) likely to be required with placebo than with FBT
and at all other recorded timepoints (p < 0.01 at 15 (50% vs 23% of episodes; relative risk ratio 0.47;
minutes, p ≤ 0.0001 at 45 and 60 minutes).[20] In the 95% CI 0.37, 0.60).[20]

evaluable population (n = 72), a total of 701 epi- ● Titration appears more effective than the use of a
sodes of breakthrough pain were observed (493 percentage of an around-the-clock opioid dose for
treated with FBT and 208 for which placebo was establishing the dose of FBT.[20] No meaningful
taken).[20] correlation was observed between the effective dose

of FBT and the equivalent analgesic opioid dosage
or previous supplemental opioid dose.[20]

4. Tolerability

The safety and tolerability of FBT were ex-
amined in 123 patients in a randomised, double-
blind, placebo-controlled, multicentre trial (see sec-
tion 3).[20] In addition, tolerability data were ob-
tained from an interim analysis of a tolerability
study available as an abstract with poster.[26] In the
latter study, 170 of 207 recipients of FBT
100–800µg received long-term (mean ≈3.5 months)
treatment.[26]

● In general, FBT 100–800µg was well tolerated;
most adverse events were of a mild-to-moderate
nature and typical of adverse effects associated with
opioids.[20,26]

● In the phase III trial, the most commonly report-
ed adverse events (reported in ≥5% of the study
population; n = 123) were nausea (22%), dizziness
(22%), headache (15%), fatigue (12%), vomiting

0

10

20

30

40

50

60

70

80

15 30 45 60

B
re

ak
th

ro
ug

h 
pa

in
 e

pi
so

de
s 

(%
)

*

*

**

**

**

**

**

Time from administration (min)

≥33% Improvement with FBT
≥50% Improvement with FBT
≥33% Improvement with placebo
≥50% Improvement with placebo

Fig. 2. Therapeutic efficacy of fentanyl buccal tablet (FBT). Per-
centage of breakthrough pain episodes showing an improvment
(≥33% or ≥50% reductions) from baseline in pain intensity scores,
measured on an 11-point scale at various time points for each pain
episode. For breakthrough pain episodes in patients with cancer
(n = 72), FBT (n = 493 episodes) or placebo (n = 208 episodes) was
administered in a double-blind, multicentre trial.[20] * p < 0.05,
** p < 0.0001 vs placebo.
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(11%), somnolence (10%), constipation (8%) and 6. Fentanyl Buccal Tablet: Current Status
asthenia (7%).[20] in Breakthrough Pain Associated

with Cancer● Of 170 evaluable patients with long-term (mean
≈3.5 months) data who received a mean 539µg dose

FBT has been approved by the US FDA for theper episode of breakthrough pain, 32% reported a
treatment of breakthrough pain in opioid-toleranttreatment-related adverse event, none of which was
patients with cancer. In a well designed trial, FBTserious.[26]

(100–800µg) was effective in controlling break-
● Oral mucosal ulcers at the application site led to

through pain and was generally well tolerated.study withdrawal in 2 of 123 patients in the phase III
trial[20] and in 4 of 207 patients in the long-term

Disclosuretolerability study.[26]

During the peer review process, the manufacturer of the5. Dosage and Administration agent under review was also offered an opportunity to com-
ment on this article; changes based on any comments received

FBT is indicated for the management of break- were made on the basis of scientific and editorial merit.
through pain in patients with cancer who are already
receiving and are tolerant of opioid therapy for their
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