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Purpose: Fentanyl buccal soluble film (FBSF) consists of a small, bilayered, water-soluble
polymer film that adheres to the buccal mucosa and rapidly delivers fentanyl into the systemic
circulation. The purpose of this study was to evaluate the absorption of fentanyl from FBSF in
patients with cancer, with and without grade 1 oral mucositis, and to assess the tolerability of
FBSF in this patient population.

Patients and methods: In an open-label, single-dose study, two groups of opioid-naive
patients (ie, not receiving opioids on a regular basis) with cancer received a 200 pg dose of
FBSF. Patients in cohort I (n = 7) had grade 1 mucositis, and patients in cohort II (n = 7) were
age- and gender-matched controls without mucositis. The FBSF dose was placed on the area of
mucositis in cohort I and on a matching location in cohort II. Blood samples were collected up
to 4 hours after administration, and safety assessments were made throughout the study.
Results: Peak plasma concentration and area under the concentration—time curve from time
0 to 4 hours post-dose values of patients in the grade 1 mucositis cohort were lower than those
observed in patients without mucositis. There was no application site irritation reported in any
patient, regardless of mucositis status. Mild somnolence was reported by two patients with
mucositis. There were no deaths or serious adverse events reported in this study.
Conclusion: The results of this study indicate that application of FBSF to an area of grade
1 mucositis does not result in increased fentanyl exposure or irritation of the mucosa. The 200 g
dose of FBSF was well tolerated.
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Introduction
Oral mucositis is defined as the inflammation and ulceration of the oral mucosa. In
patients with cancer, it can be induced by chemotherapy and/or radiation therapy.'*
Although the incidence of mucositis varies depending on the location of the tumor and
the course of treatment, occurrence of the condition is highest among patients with
cancers of the head and neck, with approximately 80% of these patients developing
mucositis.>

The presence of mucositis has a number of clinical implications in patients with
cancer. Development of oral mucositis may ultimately impede a patient’s ability
to drink, eat, and swallow if it progresses to more severe stages.” In addition, the
likelihood of developing infections of the mouth due to damaged oral mucosa and
impaired immunity resulting from chemotherapy and radiation is greater in patients
with mucositis. Oral mucositis may also impact the tolerability and efficacy of
chemotherapeutic agents.® Furthermore, patients may experience pain from mucositis
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alone, or they may experience cancer breakthrough pain
(BTP) that is related to their persistent cancer pain.

Transmucosal delivery of fentanyl is a common practice
in the treatment of BTP, the transitory flare of pain that
occurs in otherwise stable, persistent pain.’ Treatments for
BTP include oral transmucosal fentanyl citrate (OTFC),!
fentanyl buccal tablet (FBT),'! and fentanyl buccal soluble
film (FBSF)."? The diffusion of fentanyl through the buccal
mucosa may be altered in patients with mucositis. This
is a significant clinical issue as the absorption of fentanyl
from these treatments may be impacted by the presence of
mucositis.

Absorption of fentanyl delivered via FBT in the presence
of oral mucositis has been studied previously.!* Fentanyl
release from FBT occurs as the effervescent tablet dissolves
between the buccal mucosa and the upper gum.' In a
pharmacokinetic study to evaluate the exposure of FBT in
patients with and without mild mucositis, the treatment was
well tolerated, and overall exposure of fentanyl after FBT
dosing was higher in the patients with mucositis compared
with those without mucositis. !

FBSF was approved in the United States in 2009 as an
opioid analgesic for the treatment of BTP in opioid-tolerant
patients with cancer, 18 years of age and older.!? FBSF
consists of a small, bilayered, water-soluble polymer film that
adheres to the buccal mucosa and rapidly delivers fentanyl
into the systemic circulation.!® In a pharmacokinetic study
conducted to determine the absorption of fentanyl from
FBSE,'® volunteers were administered different formulations
of fentanyl including FBSF administered as a single film and
as four separate films. After dosing, the two FBSF doses
were bioequivalent and both had an absolute bioavailability
of 71%, with 51% of an administered dose absorbed through
the oral mucosa.

As changes in the oral mucosa may affect the absorption
of fentanyl from FBSF in patients with cancer and mucositis,
this study was undertaken to evaluate the absorption of
fentanyl from FBSF in patients with and without grade 1
oral mucositis, and also to assess the tolerability of FBSF in
that patient population.

Materials and methods

This was a Phase I, open-label, single-dose study in patients
with cancer, conducted in the United States between February
and August 2007. The study protocol, amendments, and
informed consent forms were reviewed and approved by a
regional institutional review board (Western Institutional
Review Board, Olympia, WA). This study was conducted

in accordance with the ethical principles that have their
origins in the Declaration of Helsinki and the Code of Federal
Regulations, Title 21, Part 50. Written informed consent to
participate in the study was obtained from each subject at
the screening visit prior to the conduct of any investigational
procedures.

Patients

A complete oral examination was performed by a qualified
clinician, and mucositis was graded according to the National
Cancer Institute system.!” In this system, grade 1 mucositis is
characterized by painless ulcers, erythema, or mild soreness,
and the patient is able to eat solids. Grade 2 mucositis is iden-
tified by the presence of painful erythema, edema, or ulcers,
and the patient can eat or swallow. Patients with grade 3
mucositis have painful erythema, edema, or ulcers requiring
intravenous hydration. Patients with grade 4 mucositis
experience severe ulcerations or require parenteral or enteral
nutritional support or prophylactic intubation.

Seven patients with grade 1 oral mucositis (cohort I)
secondary to radiation or chemotherapy treatment of cancer
and 7 age- and gender-matched control patients without
oral mucositis (cohort II) were selected for participation in
this study. Both cohorts included males and non-pregnant
females aged 18 years or older. Patients were excluded if,
in the opinion of the investigator, cardiopulmonary disease
would increase the risk of respiratory depression, moderate
or severe (grade 2—4) oral mucositis was present, the patient
reported use of transdermal or transmucosal fentanyl for pain
management within 7 days prior to the study period, and if
the patient had a history of intolerance to fentanyl. Exclusion
criteria for cohort II included any patient with grade 1 or
greater oral mucositis. Females could only participate in the
study if they were not lactating and were either surgically
sterile, postmenopausal, or using a highly effective method
of contraception, and had a negative urine beta-human
chorionic gonadotropin test result prior to administration of
the study drug.

FBSF administration

Eligible patients received a single 200 pug dose of FBSF
(Meda Pharmaceuticals Inc, Somerset, NJ), which was
applied by study personnel to either the area of the mucosa
that met the requirements for grade 1 oral mucositis
(patients with mucositis; cohort I) or to a location of the
mucosa similar to the site used for the matched patient with
mucositis (patients without mucositis; cohort II). Opioid
tolerance was not an inclusion criterion. As the minimum
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dose of FBSF available was used, oral naltrexone was not
coadministered to block the respiratory depressive effects
of fentanyl.

Pharmacokinetic analyses

Bioanalytical methods

The bioanalytical methods used in this study were reported
previously.'® Venous blood samples (7 mL) were collected
in K -ethylenediaminetetraacetic acid (EDTA) Vacutainer®”
tubes (Becton Dickinson, Franklin Lakes, NJ) for measure-
ment of fentanyl plasma concentrations just prior to each
FBSF dose and at the following times after drug admin-
istration: 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, and 4.0 hours. Blood
sample tubes were inverted gently 10 times to mix the
anticoagulant and then placed on ice. Within 30 minutes of
collection, blood samples were centrifuged and the plasma
fraction was transferred to two polypropylene screw-cap
cryogenic storage tubes and frozen at —20°C until analysis
for fentanyl. Plasma samples were analyzed for fentanyl
using a validated liquid chromatography with tandem mass
spectrometry procedure with a lower limit of quantification
0f 0.025 ng/mL and upper limit of 5.00 ng/mL based on the
analysis of 0.500 uL of EDTA human plasma.'®

Pharmacokinetic data analysis

Fentanyl plasma concentrations that were below the limit of
quantification (BLQ) (<<0.025 ng/mL) were assigned a value
of zero if occurring from time zero up to the first measurable
concentration. BLQ concentrations occurring in the terminal
phase, elimination phase, or after peak concentrations were
treated as missing. All pharmacokinetic and statistical analyses
were performed using unrounded concentration data.

The pharmacokinetic parameters determined for each
patient and each treatment included the following: peak
plasma concentration (C_ ), time to reach C__ (t_ ),
and area under the plasma concentration—time curve
from time 0 to 4 hours post-dose, calculated by the linear
trapezoidal rule (AUC_ ). C
from the individual patient’s concentration—time profiles.

e and t - were determined
Plasma concentration—time data for each patient were
analyzed by non-compartmental analysis using WinNonlin
version 4.0 (Pharsight Corporation, Mountain View, CA).
Pharmacokinetic calculations were based on actual sampling
times.

FBSF residence time assessment
FBSF residence/dissolution was assessed just after applica-
tion and at 15, 30, 45, and 60 minutes after application.

Safety evaluations
Adverse events (AEs) were monitored throughout the study.
Pain and/or local irritation at the FBSF application site
were measured on a 4-point scale (none, mild, moderate, or
severe) just before application and at 0.5, 1.0, 2.0, 3.0, and
4.0 hours after application. The number and percentage of
patients reporting a response at each time point were sum-
marized per cohort.

Measurements of vital signs were performed at designated
times throughout the study, and changes in respiratory rates
were assessed through standard vital sign measurements.

Statistical analysis

Descriptive statistics were calculated to summarize the
pharmacokinetic parameters for patients with mucositis
and without mucositis. Inferential statistical testing of these
results was not the primary intent of this study and was not
performed.

Results

Study population

The demographic data of the patients included in this study
are presented in Table 1. Fourteen patients (10 males and
4 females) with a median age of 61.5 years were included.
All patients completed the study. No AEs leading to
premature discontinuation were reported. Only one patient
had a history of head and neck cancer (in cohort I), and no
patient was treated for head and neck cancer at the time of
this study. All patients in the mucositis group had examina-
tion findings consistent with mucositis at entry; five patients
reported mild pain, one reported moderate pain, and one had
severe baseline mucositis pain. Of the six patients with mild
or moderate mucositis pain at baseline, five became pain
free within 1 hour of FBSF administration, and one became
pain free within 2 hours of dosing. The patient with severe
pain at baseline became pain free 1 hour after dosing, and

Table | Patient characteristics

Variable Cohort | patients Cohort Il patients
with mucositis (n=7) without mucositis (n = 7)

Sex, n (%)

Male 5(71) 5(71)

Female 2 (29) 2 (29)
Race, n (%)

Caucasian 6 (86) 4 (57)

Hispanic I (14) 3(43)
Age, years® 65 (45-77) 57 (47-75)
Height, cm® 178 (152-185) 175 (165-183)
Weight, kgt 89.5 (55.5-145.1) 90.5 (67.0-103.4)

Note: *Median (range).
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then mild pain returned through 4 hours. Pain at the site of
application was determined to be due to mucositis, and not
related to FBSF (Table 2).

Pharmacokinetic assessments

Pharmacokinetic parameters for FBSF for the two cohorts
are presented in Table 3. C_ of fentanyl after FBSF admin-
istration was achieved in 1 hour in both cohorts (Figure 1).
The mean AUC | (ie, from time 0 to 4 hours post-dose) was
1.14 h-ng/mL in the oral mucositis cohort and 1.29 h-ng/mL
in the cohort without oral mucositis. Thus, mean AUC_, for
patients in both cohorts was similar, with patients in the oral
mucositis cohort having a mean AUC , of 88% of the value
observed for those patients without oral mucositis. The range
of maximum fentanyl concentrations was narrower in patients
with mucositis compared with patients without mucositis.
In addition, the maximum plasma fentanyl concentration
observed in the mucositis cohort was 73% of the value
reported in the cohort without oral mucositis (1.13 ng/mL

Table 2 Application site pain and/or irritation assessment

Scheduled time points/
pain and/or irritation

Cohort | patients
with mucositis

Cohort Il patients
without mucositis

Table 3 Pharmacokinetics of fentanyl buccal soluble film in
opioid-tolerant patients with cancer, with and without mucositis

Parameter Cohort | patients Cohort Il patients
with mucositis without mucositis
(n=7) (n=7)
C, . ng/mL 0.33 (0.19-1.13) 0.57 (0.13-1.55)
Mean (SD): 0.47 (0.32) Mean (SD): 0.69 (0.54)
AUC_, h-ng/mL 0.98 (0.47-2.60) 1.12 (0.39-2.97)
Mean (SD): 1.14 (0.71) Mean (SD): 1.29 (0.87)
T . hours | (0.45-3.92) I (0.50-1.50)

Mean (SD): 1.46 (1.15)  Mean (SD): 1.04 (0.33)

Note: Data are median (range), unless otherwise indicated.

Abbreviations: AUC_ , area under the concentration-time curve from time 0 to 4

hours; C__, peak plasma concentration; SD, standard deviation; T, timeto C .
max max ma

X

versus 1.55 ng/mL, respectively). Finally, the median and
mean C__ values in the oral mucositis cohort were 58%
and 68% of the median and mean C___values, respectively,
observed in the group without oral mucositis.

FBSF residence time assessment

No FBSF residence time was collected for the first seven
patients (with mucositis) in this study. Fifteen minutes after
application, four of the remaining seven patients had =10%

severity, n (%) (n=7) (n=7) A 20
Pre-dose 5 .
None 0 (0) 7 (100) [
Mild 5(71) 0(0) gD 157
Moderate I (14) 0(0) § § e
Severe I (14) 0 (0) Ta g 1.0
0.5 hours post-dose % E’o s
None 3 (43) 7 (100) =] g
Mild 3 (43) 0(0) 38 057
Moderate I (14) 0(0) S
Severe 0(0) 0(0) o
0.0 T T T 1
1.0 hour post-dose 0 1 2 3 4
None 6 (86) 7.(100) Time post-dose (h)
Mild I (14) 0 (0)
Moderate 0 (0) 0 (0) B
Severe 0 (0) 0 (0) 2.0
2.0 hours post-dose -
None 6 (86) 7 (100) o £
Mild 1 (14) 0(0) _E2
Moderate 0(0) 0(0) S8 o
Severe 0 (0) 0 (0) 225
3.0 hours post-dose S E‘ E
None 6 (86) 7 (100) 8L
Mild I (14) 0(0) K3 §
Moderate 0(0) 0(0) 8
Severe 0(0) 0(0)
4.0 hours post-dose
None 6 (86) 7 (100) Time post-dose (h)
Mild I (14) 0 (0)
Moderate 0(0) 0(0) Figure | Individual plasma concentrations of fentanyl following administration of
fentanyl buccal soluble film in patients with cancer with oral mucositis (A) and
Severe 09 09 without oral mucositis (B).
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and <50% of the film remaining, and three of the seven
patients had =50% and <100% of the film remaining. After
30 minutes, one patient had trace amounts of the film present.
There was no evidence of a relationship between C_and
film residence time.

Safety

There was no application site irritation in any patient,
regardless of oral mucositis status. Two patients with
mucositis reported mild somnolence following FBSF
application. No treatment was administered, and both of
these events resolved within 2 hours of reporting. No other
AEs, serious AEs, or deaths were reported. Two patients with
oral mucositis and six patients without oral mucositis had a
post-baseline decrease in either systolic or diastolic blood
pressure of =15 mmHg; however, none of these patients
had symptoms associated with significant changes in blood
pressure. There were no clinically meaningful changes in
respiratory rates, with the maximum decrease being two
breaths per minute.

Discussion
The effects of oral mucositis can impair the quality of life
of patients with cancer and may limit the effectiveness and
tolerability of cancer treatments."*!°?! The objective of this
study was to assess the absorption and tolerability profile of
FBSF in patients with cancer with and without oral mucositis.
The results of this study indicate that, although the presence of
grade 1 oral mucositis may influence the absorption of FBSF,
in contrast to FBT, bioavailability is decreased rather than
increased. Time to maximum plasma fentanyl concentration
was nearly 50% greater in the mucositis population (1.46 hours
versus 1.00 hour), while maximum fentanyl concentration and
overall exposure were lower in the mucositis population,
suggesting the edema of the mucosa had a greater effect on
mucosal drug absorption than local irritation. This finding is of
practical importance: If the absorption of fentanyl in patients
with mucositis was substantially greater, unexpectedly rapid
rises in fentanyl plasma levels may lead to opioid-related AEs.
In this study, film dissolution in most patients occurred in less
than 30 minutes, irrespective of the buccal mucosa status,
and there was no evidence of any relationship between C__
and dissolution times. Also, after administration of FBSF, no
AEs relating to the oral mucosa were reported. Finally, all
patients with mucositis at the beginning of the study became
mucositis pain free.

The pharmacokinetics of FBT in the presence of
mucositis were evaluated previously.!* The study included

eight patients with mucositis and eight patients without
mucositis. Patients were instructed to place the tablet in the
least inflamed area of the mucosa but not an area that was
unaffected. Of the patients who participated in the FBT
study, all of the patients in the group with mucositis had
clinical grade 1 mucositis (ie, experienced erythema of the
mucosa). Of those patients, only one experienced mucositis
with a functional grade of 2 (ie, patient experienced the
symptoms of mucositis but was able to consume a modified
diet, and the respiratory symptoms observed did not impact
the daily activities of the patient). After treatment with FBT,
there was no difference in C__values after a 200 pg dose
of FBT (1.14 ng/mL versus 1.21 ng/mL). Overall systemic
exposure (AUC ) of fentanyl after FBT dosing was 32%
higher in the patients with mucositis compared with those
without mucositis (2.05 ng-hr/mL versus 1.55 ng-hr/mL).
Although the difference in exposure was not statistically
significant, this may have been due to the small sample
size or the variability in the AUC measurement. As only
one patient had grade 2 mucositis, no conclusion could be
drawn about the impact of a more severe disease level on
the absorption of fentanyl from FBT." The study of OTFC
was limited to the tolerability of the application and did not
examine the influence of severe mucositis on the absorption
of fentanyl from OTFC.?? In the present study, the lower
fentanyl exposure after FBSF dosing in the presence of
mucositis suggests that alterations to the oral mucosal in
patients with cancer with grade 1 mucositis membrane do
not lead to an uncontrolled increase in the absorption of
fentanyl. A possible clinical implication for this finding is
that patients with cancer who are also experiencing mucositis
may require slightly higher doses of FSBF than patients with
cancer without mucositis.

When considering the difference in systemic exposure of
fentanyl in patients with and without mucositis, the process
of drug absorption via the oral mucosa and physiological
changes to the oral mucosa in the presence of mucositis
should be taken into account. Drug absorption via the oral
mucosa occurs through a process of passive diffusion.?
The rate of passive diffusion and amount of drug absorbed
are influenced by a number of factors including a drug’s
lipophilicity, the free drug concentration, the surface area
associated with drug application, the length of time the drug
is in contact with the oral mucosa, and the thickness of the
oral mucosa.?*?* The oral mucosa consists of mucus, an epi-
thelium, the basal lamina, and connective tissue comprised
of the submucosa and the lamina propia.”® The epithelium
(~150-250 wm) protects the underlying connective tissues
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from damage.”® During the primary damage response and
signal amplification phase of mucositis, the epithelium thins. In
addition to epithelium thinning, edema has also been observed
in patients with cancer with mucositis during radiation and
chemotherapy.?® Decreases in epithelial thickness have also
been observed in animal mucositis models.?”?* Our results
indicate that the changes occurring in the buccal epithelium
at the early stages of mucositis do not increase the passive
diffusion of fentanyl, suggesting that fentanyl absorption is
more influenced by parameters such as the absorption surface
area and the duration of the absorption process than by the
thickness of the epithelium.

Some limitations related to the study population and trial
design should be considered in evaluating the results. Study
limitations include the use of an open-label study design
and the minimum dose of FBSF available (200 pg). Another
limitation was the presence of mucosal pain in each of the
patients with mucositis, which suggests that the severity
of mucositis was higher than grade 1. The restriction of
measurements of fentanyl concentrations to the interval of
0.5 to 4.0 hours was another limitation. Although the sample
size was comparable to the number of patients included
in similar studies, the number of patients included in this
study was small.'*?? In addition, collection of film residence
times in controls was a study limitation. Finally, statistical
analyses were not performed to compare the pharmacokinetic
parameters.

Conclusion

The results of this study show that application of FBSF to an
area of grade 1 mucositis does not result in increased fentanyl
absorption. Use of the film did not produce local irritation,
and the 200 pg dose of FBSF was well tolerated in patients
with cancer with and without grade 1 mucositis.

Acknowledgments/disclosure
Funding for the design and conduct of this study and for the
collection, management, and analysis of the resulting data
was provided by BioDelivery Sciences International, Inc.
Funding for the preparation of this manuscript was provided
by Meda Pharmaceuticals, Inc, and medical writing support
was provided by MK Grandison, PhD, and Alan J Klopp, PhD,
of inScience Communications, a Wolters Kluwer business.
Andrew L Finn, PharmD, is an employee and stockholder
of BioDelivery Sciences International, Inc; WD Charlie Hill,
RN, BSN, has no conflicts of interest to disclose; Ignacio
Tagarro, PhD, is an employee of Meda Pharma S.A.U.;

and Larry N Gever, PharmD, is an employee of Meda
Pharmaceuticals, Inc.

References

1. Elting LS, Keefe DM, Sonis ST, et al. Patient-reported measurements of
oral mucositis in head and neck cancer patients treated with radiotherapy
with or without chemotherapy: demonstration of increased frequency,
severity, resistance to palliation, and impact on quality of life. Cancer-.
2008;113(10):2704-2713.

2. Murphy BA, Beaumont JL, Isitt J, et al. Mucositis-related morbidity and
resource utilization in head and neck cancer patients receiving radiation
therapy with or without chemotherapy. J Pain Symptom Manage. 2009;
38(4):522-532.

3. Sonis ST. Mucositis as a biological process: a new hypothesis for the
development of chemotherapy-induced stomatotoxicity. Oral Oncol.
1998;34(1):39-43.

4. Treister N, Sonis S. Mucositis: biology and management. Curr Opin
Otolaryngol Head Neck Surg. 2007;15(2):123—-129.

5. Trotti A, Bellm LA, Epstein JB, et al. Mucositis incidence, severity and
associated outcomes in patients with head and neck cancer receiving
radiotherapy with or without chemotherapy: a systematic literature
review. Radiother Oncol. 2003;66(3):253-262.

6. Vera-Llonch M, Oster G, Hagiwara M, Sonis S. Oral mucositis in
patients undergoing radiation treatment for head and neck carcinoma.
Cancer. 2006;106(2):329-336.

7. Berger AM, Eilers J. Factors influencing oral cavity status during high-
dose antineoplastic therapy: a secondary data analysis. Oncol Nurs
Forum. 1998;25(9):1623-1626.

8. Borbasi S, Cameron K, Quested B, Olver I, To B, Evans D. More than a
sore mouth: patients’ experience of oral mucositis. Oncol Nurs Forum.
2002;29(7):1051-1057.

9. Portenoy RK, Payne D, Jacobsen P. Breakthrough pain: characteristics
and impact in patients with cancer pain. Pain. 1999;81(1-2):129-134.

10. Actiq (fentanyl citrate) oral transmucosal lozenge. Prescribing
information. Cephalon Corp. Revised 2007.

11. Fentora (fentanyl buccal tablet). Prescribing information. Cephalon
Inc. Revised 2007.

12. Onsolis (fentanyl buccal soluble film). Prescribing information. Meda
Pharmaceuticals Inc. 2009.

13. Darwish M, Kirby M, Robertson P, Tracewell W, Jiang JG. Absorption
of fentanyl from fentanyl buccal tablet in cancer patients with or
without oral mucositis: a pilot study. Clin Drug Investig. 2007;27(9):
605-611.

14. Durfee S, Messina J, Khankari R. Fentanyl effervescent buccal tablets:
enhanced buccal absorption. Am J Drug Deliv. 2006;4(1):1-5.

15. Rauck R, North J, Gever LN, Tagarro I, Finn AL. Fentanyl buccal
soluble film (FBSF) for breakthrough pain in patients with cancer:
a randomized, double-blind, placebo-controlled study. Ann Oncol.
2010; 21(6):1308-1314.

16. Vasisht N, Gever LN, Tagarro I, Finn AL. Single-dose pharmacokinetics
of fentanyl buccal soluble film. Pain Med. 2010;11(7):1017-1023.

17. Cancer Therapy Evaluation Program. Common Terminology Criteria
for Adverse Events (CTCAE), Version 3.0. August 9, 2006. Available
at: http://ctep.cancer.gov/protocolDevelopment/electronic_applications/
docs/ctcaev3.pdf. Accessed August 5, 2011.

18. Vasisht N, Gever LN, Tagarro I, Finn AL. Formulation selection and
pharmacokinetic comparison of fentanyl buccal soluble film with oral
transmucosal fentanyl citrate: a randomized, open-label, single-dose,
crossover study. Clin Drug Investig. 2009;29(10):647-654.

19. Dunne M, Rodriguez ES. Mucositis management. Oncology (Williston
Park). 2008;22(2 Suppl Nurse Ed):20-23.

20. Naidu MU, Ramana GV, Rani PU, Mohan IK, Suman A, Roy P.
Chemotherapy-induced and/or radiation therapy-induced oral mucositis —
complicating the treatment of cancer. Neoplasia. 2004;6(5):423-431.

submit your manuscript

250

Dove

Journal of Pain Research 201 |:4


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf

Dove

FBSF in patients with and without mucositis

21.

22.

23.

24.

Ohrn KE, Wahlin YB, Sjoden PO. Oral status during radiotherapy
and chemotherapy: a descriptive study of patient experiences and the
occurrence of oral complications. Support Care Cancer. 2001;9(4):
247-257.

Shaiova L, Lapin J, Manco LS, et al. Tolerability and effects of two
formulations of oral transmucosal fentanyl citrate (OTFC; ACTIQ) in
patients with radiation-induced oral mucositis. Support Care Cancer.
2004;12(4):268-273.

Zhang H, Zhang J, Streisand JB. Oral mucosal drug delivery: clinical
pharmacokinetics and therapeutic applications. Clin Pharmacokinet.
2002;41(9):661-680.

Shargel L, Yu ABC. Applied Biopharmaceutics and Pharmacokinetics.
3rd ed. Norwalk, CT: Appleton and Lange; 1993.

Journal of Pain Research

Publish your work in this journal

The Journal of Pain Research is an international, peer-reviewed, open
access, online journal that welcomes laboratory and clinical findings
in the fields of pain research and the prevention and management
of pain. Original research, reviews, symposium reports, hypoth-
esis formation and commentaries are all considered for publication.

Submit your manuscript here: http://www.dovepress.com/journal-of-pain-research-journal

28.

. Pather SI, Rathbone MJ, Senel S. Current status and the future of buccal

drug delivery systems. Expert Opin Drug Deliv. 2008;5(5):531-542.

. Maslennikova AV, Balalaeva IV, Gladkova ND, et al. Use of optical

coherence tomography for prognosis of the severity of oral mucositis.
Vopr Onkol. 2009;55(5):572-579.

. Logan RM, Gibson RJ, Bowen JM, Stringer AM, Sonis ST, Keefe DM.

Characterisation of mucosal changes in the alimentary tract following
administration of irinotecan: implications for the pathobiology of
mucositis. Cancer Chemother Pharmacol. 2008;62(1):33-41.

Logan RM, Stringer AM, Bowen JM, Gibson RJ, Sonis ST, Keefe DM.
Is the pathobiology of chemotherapy-induced alimentary tract mucositis
influenced by the type of mucotoxic drug administered? Cancer
Chemother Pharmacol. 2009;63(2):239-251.

Dove

The manuscript management system is completely online and includes
a very quick and fair peer-review system, which is all easy to use. Visit
http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Journal of Pain Research 201 |:4

submit your manuscript

251

Dove


http://www.dovepress.com/journal-of-pain-research-journal
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


