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ABSTRACT

Background: Oral mucositis as a complication of chemotherapy has posed
significant challenges to the quality of life in cancer patients. Tricyclic
antidepressants, including nortriptyline can control the pain caused by
mucositis by inhibiting sodium channels. Since patient compliance and rapid
drug effect are the goals of the proposed formulation, it was decided to
prepare and evaluate a nortriptyline mouthwash according to the United
States Pharmacopeia.

Methods: Based on the pharmacopeia, the necessary excipients in the
nortriptyline mouthwash were determined, and the amount of each was
specified. After validating the UV spectrophotometric technique, drug
interaction with the mouthwash container was investigated. In addition to
measuring the aqueous activity, necessary microbiological tests were also
performed.

Results: The UV spectroscopy method validation for nortriptyline was
performed at the obtained maximum absorption wavelength (238 nm). The
findings of the investigation of the interaction of polyethylene terephthalate
container with nortriptyline indicate almost no drug adsorption into the
internal part of the mouthwash container over 28 days. The results of
antibacterial and antifungal/antimycotic tests were within the standard range
of the United States Pharmacopeia. The mouthwash's aqueous activity was
also found to be 0.81, indicating an unfavorable environment for microbial
growth.

Conclusion: This study has shown that the prepared nortriptyline mouthwash
meets microbiological resistance standards and there is no interaction
between the active drug ingredient and the proposed container. Therefore,
this formulation can be suggested as a promising candidate for clinical

exploration.
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Extended Abstract

Background: Cancer is a major threat to the
health of people in different regions of the
world. Although chemotherapy and high
doses of drugs are the most common methods
of dealing with cancer, they have many side
effects for patients. Oral mucositis as a
complication with severe pain has posed
significant challenges to the quality of life of
these cancer patients. Accordingly, no specific
drug has received the approval of the Food
and Drug Organization to treat this condition;
but it is common to prescribe a series of drugs
such as local anesthetics, systemic opioid
analgesics and anti-inflammatory drugs to
significantly reduce the pain in these people.
Therefore, finding a way to reduce pain in
these patients may improve their treatment
process, and quality of life. Tricyclic
antidepressants, including nortriptyline may
control the pain caused by mucositis by
inhibiting sodium channels. Since patient
compliance and rapid drug effect are the goals
of the proposed formulation, it was decided to
prepare and evaluate a nortriptyline
mouthwash according to the United States
Pharmacopeia. It is necessary to say that oral
mouthwash can be introduced as the most
convenient formulation to reduce local pain
quickly. Therefore, the authors decided to
prepare a nortriptyline mouthwash, and
analyze its in-vitro characteristics such as
drug adsorption, and microbial resistance
based on the pharmacopoeia protocols.

Methods: Due to the multiple use of the
mouthwash formulation, it is necessary to add
a series of protective substances. However, in
order to minimize possible interactions
between the drug and excipients, the addition
of other substances such as color and
sweeteners was avoided as much as possible.
Necessary excipients in the nortriptyline
mouthwash, and the amount of each were
specified based on the United States
pharmacopeia. Quantitative determination of
nortriptyline was used by ultraviolet (UV)
spectrophotometry  system.  Before the
preparation of standard solutions, a diluted
sample of this initial stock solution was

examined across the range of 200 to 400 nm
to identify the drug’s Amax. Inter-day and intra-
day precision and accuracy were calculated
according to the International Conference on
Harmonization (ICH) guidelines. After
validating this method, drug interaction with
the  polyethylene terephthalate  (PET)
mouthwash container was investigated for 28
days. It is also important to say that in each
section, sampling was done at least 3 times to
ensure the precision and accuracy of the
analyzing. The determination of water activity
of nonsterile pharmaceutical dosage forms
aids in decision relating to the antimicrobial
effectiveness  of  preservative  systems.
Nonsterile  dosage forms may have
preservatives added to protect the growth of
microorganisms  inadvertently  introduced
during usage. In this study ethanol, methyl
paraben and propyl paraben were used as
antimicrobial preservatives. Therefore, in
addition to water activity characterization,
necessary microbiological tests were also
performed based on the pharmacopeia criteria
to confirm the potency of preservatives. Here,
the antimicrobial effectiveness of prepared
mouthwash was characterized based on the
requirements of category 1 products for
bacteria and yeast/molds. Here,
Staphylococcus aureus, and Pseudomonas
aeruginosa were designated as standard
organisms, and the experimental procedure
was conducted for 28 days and microorganism
counting was done at zero, 7, 14 and 28 days.
Results: Aqueous mouthwash of nortriptyline
(0.1% wi/v) was prepared with ethanol (10%
v/v), methyl-paraben (0.1% WI/V), and
propyl-paraben (0.04% WI/V) as excipients.
UV spectrum of nortriptyline within distilled
water illustrated the An.c at 238.5 nm. The
comparison of accuracy and relative standard
deviation data indicated a robust agreement
between the experimental and theoretical
values. The linearity of the method was
assessed based on the acquired regression
data, which indicated a determination
coefficient greater than 0.99. The results of
the drug and polyethylene mouthwash
container revealed that the most adsorption
occurred at day 28 with 8% quantity. The
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findings from the antimicrobial effectiveness
of nortriptyline  mouthwash  elucidated
acceptable results referred to the United
Stated pharmacopeia. In this section, the non-
sterile oral cavity medicinal products were
targeted. Since this mouthwash is prepared
with the aim of reducing pain in patients
undergoing  radiation therapy  and
chemotherapy , its antimicrobial efficiency
was evaluated based on the first- class
products with high microbial sensitivity
(including injectable, ear, nose and eye
products). The results showed a greater than
2.0 log reduction from the initial count at 7
days. Almost 4.0 log reduction was also seen
from the initial count at 14 days and no
increase from the 14 days' count at 28 days.
There was no increase from the initial
calculated count of Candida albicans at 7, 14,
and 28 days. Based on that category, the
prepared  mouthwash  formulation  had
optimum antimicrobial potency. The water
activity of the prepared mouthwash was also
obtained at 0.81, which was lower than the
required amount for the growth of

Pseudomonas  aeruginosa  (0.97), and
Staphylococcus aureus (0.86).

Conclusion: This study deals with the
preparation and in-vitro evaluation of
nortriptyline  mouthwash. In this way,
appropriate formulation components with
standard microbial resistance levels were
obtained. The current results indicated that the
drug nortriptyline does not interfere with the
proposed polyethylene terephthalate
mouthwash container for a period of 28 days
at room temperature. Based on the standard
results of microbial/fungal resistance and
water activity (0.81), it can be claimed that the
prepared formulation will maintain its
stability during consumption and will not be
contaminated. The authors suggest conducting
cell and animal experiments in future studies
to find out the compatibility of this
formulation with human body cells. On the
other hand, extensive clinical studies are also
suggested in this field to prove the theory of
reducing the pain of oral mucositis following
the consumption of this product.
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Not less than 1.0 log reduction from the initial calculated count at 7 days, Not less than
Bacteria 3.0 log reduction from the initial count at 14 days, and no increase from the 14 days' count
at 28 days
Yeast and molds  No increase from the initial calculated count at 7, 14, and 28 days.
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