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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 An,x. 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% w/v) was prepared with ethanol (10%
v/v), methyl-paraben (0.1% W/V), and
propyl-paraben (0.04% W/V) as excipients.
UV spectrum of nortriptyline within distilled
water illustrated the A, 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


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

21  Sadeghian T, et al.

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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slacss il il pae Sl Ss (Giulo T JLeT jo) b Q39uildd 3 B wwoglie Yljae (W) 2
Ol USP Josl)siws b gilboe 45 Subb 50 Lo SilS 1336l b G55 /(5 oo wngdled s 4y bogy po malis
~aawl (€ Joan) O wmwl oab oals yluds € JSKb 90 Jsaa o ).&uJT

aunlio )3 YA 9 VELY Lo Js) 0o eaub S mlis

290 YA 330 )3 ST 1333515 25 (Sl A3gaiiild S (529 55a0 YU Falis D Jg3a

(Logp) o3s) Lsme.mﬁslf)I,)I_;_.o oboled (CFU) 03 ksL‘z,lmw_.slf)lj)I,_.‘a ool SIS g0 plo)
Y/Y rxyY a0 35)
<\ <1 P J5)
- Huo pole oo
- Ho i 9wy J9)



http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 |

[ DOI: 10.61186/jarums.24.1.19 ]

Y4 ubed 5 pldslo ,alb

w9 lBlaS (59 350 o slie (LI 9 Aus

(Sabouraud Dextrose Agar csaisS” Joaxo) 9 YA w3 3 3T 1333315 )18 &3 0.3ub 039JT Asguisila s (29350 Hb Falis £ JSub

(YA 59, :3 AE H9» TV )90 1o 0 j9) 1aJl)

CE S A s 8 9 wamio (ow) . )l Juols slaesls
Lol s oowline a bl Sy 3935l Sa
IS o BB 0352 o5 55 5 5 b3 5 ST
oo 9 wds Jl Juols mlis w) p el L inle )T
2z Jl S 02 (Y J3an) $)90 wo)s 98I0 on
A8 o) bl 5o oIS Jlaso ¢y Hbs) U39
b gi 03l a )5 0393 =0 VS Jobls slaosls
Lo @oldoo el LS 0T 590l 9 13— ylo jlows
RSD ¢l clo il ¢yl 03 odub 153 slas jlastiwl
0393 e (58 pbo Jl .3l Y Solwe b yiSa o8 ol
s AP BA G b ju eo sl Jeid B

NANE
il Sl Jy-le JSi & i 5055 spilas
a9l Ayl sbiwl Ay .ob a s\ Joa—a
Smo)s - /) wlble b Gl g & i 5seT
Ol 33095 55 9 7] ol a38,5 DS w) e )90
S0 /) el el i 35 g0 T JIed e golie
SLa i) Gab b bl 9T Jl ez SJ9
O ey ez Suop3 VA L) - Jeslsl (Sl
L Lol ¥Y] 2 (oo Ll 1) awlico (S5 2uiS eadislzo

A9l S (T allad Yljwo )2
495 pld 3 ool asie S el giws b salloo
_\)__,)U" 4 a5 VY ik ) oo Ll ol

Sh— T e Jled sl )l SIS ey
dslloso oyl VS Lo I‘>l.7u| S yéio g_sLQluu_;_a'lf)l}).iko

G0 5 HIR 235 dapilas ang 4 asllias i
))A.)k,_m))._)-;»_@.;b_ndd_ﬁb)ﬁcﬂ‘u_ﬂo})_?
P9 Tl Sk Sals mhuws 4 9)ls da Jleial
Jsb 1o o)l JIUV 53 s o39aze (5385
5= 5 USP )3 (i 530553 4y by po ST 5550
Ol ie sl YV ) jdoie DT ) (yuliss 43 93
ol a8l ,‘-)__g| Al o )y as [\‘\sf'] ..\.3|o.))f


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

VE-Y Dl sl ooleds o olis 5 sy 099

Jeal S5 5 Ia,.lc olSuls ad=o Y-

3wl ol=e il 8l 8 o Il S6lgs 50 Josbl
[VO] aas Hials ) bbb a4y gols s=xbaw

O

23 ige Jalse 31 55 Sl o JLs 595k i
PH a5 V7] ol B9, b 4 o)ls omlow 3a
LaoT b Y st 2l L5 Sl3 50 bumo
03 ay5iilas by =o PH aSiyl & ax 95 L .okl asbls
SIS i ol ey d 393 FLsl sLos
L abogs po bauzmo )3 V= /E Ll PKa b yalin 50 95
adon Jl LSiiwds 393 Alsd wude VL L Sig JSb
S Ay 9 ABIS 98938 whaw Ysese PET
A [Y7-YA] 35,45 5 V3 b =e pH il woxs
A 9IS DD s &5 (9 (IR NS 1R
SLBGST3 g5 Jl.3mih S alss Sl 75w
G958 LTy 3950 HUawl azuis )3 wnl (5 5,%T
Ablas 399 b b mhw 9 wde VL L IS
Ao ol L3a S e Jl Juols slaesls galbo .ol
oIl s=bow o3 Ylise (Y JSb) aygiilas B,
OT Jloto oy b 9 0390 uab luw PET 08,0 o
aSilan an g b .ablbise YA Jo) 0s Suo)s A sgaa
S Il LS 50T s9ls 5 15— ool
GBS TN L) 8y mlouw 4y 9IS olioi i
03 5 asdlae eyl Jl Juols slaosls [PF] sl 03,8
aS ) 5o ol aslloo s .aibb 5o Joud (Jol8 03 50=0
Sy b 590 o Aike SIS Ddn Yl G0 2
o plil g plwl Sk 5 s ok ouis Il Sl
OIS TV ) Joud JoB oxbouw 3y laa 59

* Hydrophobic Interactions

S LS o T (55018 5132 olojlw aSiyl 4y an g
Il Gozma oz o) V- Slas Jals slaes sl
ol D3 i e 4wl 03,5 Sl 1) Jssbl
b a8Lsl 03 )51 58 ay JSUI )l 3o )3 - pled asllon
o gl=o L)i.\gl)ﬁl%qu)gT)_'e 23 JssUl ) guan
oo )b x4 an i b aub daled ju i )50 95
o slie il il s L wul Jbs 0397 58 03 ss
)pd,itﬂ);@&ﬁéoéﬁf;xbél:mébndg)ﬁp
USP a,55Lo)s JIVEN Lo b gilloo .5 gub 0335 38
O o2l Jws e 9 o2l Jwio Jl eslatwl (JoB Hlaso
/27 9 /Y )lan 9+ /-¥ 9 -/-10 JBlaa o y3
=I9 303 /) 13 sl se e (S35 w0
I8 AT ()9 Jw0)d /18 5 (bl Juie Il e
L 5 aslal 4o iiilas shial pbo a3 cpl)b Juws s Jl

3w s ez & plasie T
PET 5,15 )5 (yalin p3) 95 Slak 4y gidslas Jol=e
095 5 Sid Shuxo )3 (3l sles H> 5 oo Aixy)
Sa—= wlllos sl o ._:L;ST),_:[o.w.»_u».ou.wl_‘)l
I o il oy iy o PET .o (s )lony S
Lol w8L)L ol (sairdiis Slgo (g2 )38 paae
93U glo ol «Suw )y (Slle wadlad & ax g5
shslo asibl yol 3 )3 e oslio gy el T
(Slais (5 )dos L aunlio )3) 9399 (SS9 iy
o3l Yl ) sabaiuw gls—ic & 9T Jl oslaiwl
0P 903 )3 jg ol 4 L5 aSigl 4 angs b [YY]
b IS A5 & ki 595 b 33 393
o=l 03wl 0auis SlopLsl PET Guia )l &y gislas
el 0 AR g S8 pue £ 50 (2l A asllow
03 03 031y s (lesids il by yadia »3) 95
03 ) wdol=o b S5 sl sus sools K D S
b il il Jl comwd ¥r )3 ) 5 T Sl cnowd
A5 sols aiws ) osle oyl USP wdsl=xe Joaa

ECINRCIAR ),.-é;.[\"i];).;uo)l)é\d,bu

! Sparingly Soluble


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

¥V obles 5 gldalo ralb

...q,ﬂulﬁs 950 o slio (Ll 5 angs

Ol 3w pen I 3u6 wles slaiusles ju O pH L
as asslosls glis juw 5% wlellbs .auas Hlis RPN
A il JSb 43 93 8 2k Jws e 5 o2l Juie
eld s S galie wlled 590 2 SIlee il wmlale
ole rizmed 30)IAS o ST 136l jl Juols
b Y0 393 (pb Juwie )l p8b a5 35,8
23 Jsilsl pguan 53 b JI[YAT cunl ¢l Juss s Jl
oyfiize ol wwedl e 3B w6 @l il skl
as ¥ ULl L 03)9T 38 o guwl 551 a8 s3sls i
ST 105l s Sl ol sl 5 el € wsw
b Juie sisled Jgibl (prizads [€-] 35S (5 a8 ola
S 5o Joe wabble g asly JSb @ (2L Jus x5
Olo) wo )3 & Jsilil a5 3ins oo plis wlallao
2835 3 F Silaw 4 YY slod o 5 welw YE
S0 el gp Sbo) Ve )= s 55 J=B b
o331 L 9 abls (ATCC10231) 5uSdT lapssls

LEVEYT] S0 50 ity 35 T sl alale
Ogs—wYs0 8 USP o W\ i snasa gy
S—b) Slr— wliol aume 3 b a5 diilas
5 (/Y =T e led) Lys—in 39 5T yubis095 9w
Jlacily (/A7 ST wulled) Gues sl (wsS o8 shusliuwl
03 Ay Ay iilas T wles Hlade a5 lxsT
o=l S Sl I 350 ST Uliae Sl yieS (+/AY)
sl waddo @5 5 ke @5 panslE)ls xSue 99 93
o=l 438 )5 plmil (slaws jalw JUS ) ols3ze ow
oowliols Sluzo 0dub dys & guulas a5 3,5 1) Lel
SRV ESH PRV EPV ST ARV SRTTSW
o= llas s s ol 45 5 aS 3,5 o plibl aiss ¢yl
wilie )3 4 dlas £oiie Ly gamwd 9o 5 Sl 0
&lio 0> @Y sl lasliwl Lis 5 aisls Ll size
VA0 Jlw 3 ey oyl sl o2 ,53 4355 ls
o291 Loy sssY 90 58 5l ' olSul douws 95 (53Mao

Sh— OPRd DD -_\T Ol o g_s)_gfo)l}.ﬂ;\.@)é

'Scott

St an o)l JITA s S8, JILIY7] 36,8
A ) ls e ws 9 ls s 3515 ay Ylg5 55
0 3932 pH L3 5 =T sladsd=e )3 (yulin 55) 95
Jlacie jw Ve 5 Y slaisy o [PAX ] el Dlagl
4 b gy yo Yloinl &5 3ol 50 0335 Shie o3 Sl
Qb 03l s b 9 aliske )9 S ol slba
oLl as o) el [YV ] Jod=xo waos 4o ool
3 s STy 03 S S T g s 3500
bl aubls s,;glgf)l._._.u,.._\.\;)s b Ay gols

A oislas (b ISL 06 )38 Swp o Jl Juols E"L”
03 iy x5 3)lsluwsl 03930 o (¥ &b ¥ Joaa)
A Ul S b 5o (€ Us3s) 455 Le)ld Jouw 55
23 Jsilal s bl J—ns 02 «opbls J—ieo 39—
3D 5o Ylis wlie Sl s oawlio sl wlale
Szl Jdds 40 0235l pain vlo jod Y gida aF
Jo5 s ) 3b 235 Siliipe Slan ol
7 SlesuiS caaslxe I .ains Ylis 395 I g
g iy @23as & Olgise aypislas EYSSTIBCIPN
aSiol &y ax o3 L [¥Y] 5 )8 ol (Jusl «Juio) L3yl 5
3l 03930 9 il O 393 osub ays o391 8 pH
L ¥/0) wls jia e Jl ssgaws (A B Y ) lagpbby
e o5 Bl Sl oslatwl aslliae oyl )3 3ibbe (€
5 b Juie 0lo jud pgudn 59 b Sl [YY] b osls
5035 @b Slas o391 38 )3 (b Jws »
IYEND] aids 50 wlis b ing (529500 300 sl )il
a5 3,5 o )Ll A5 ¢yl &y il s Josbl (o guen )
a5l 03,97 )-8 )3 3590 Joilsl 3o | -
33 5o Ylis 398 JI D) (swlie (529,500 00 =) a8
[YYX7]

ol 8l el s a5 036l o ple jo ) guda
Il Gy b aSh (A9 50 (29 0S40 05 )8
2508 wlallae aF 238 5o Liub sy ) el )Sie
J—io [YY] bl 5o Lo aidly -yl 3ul wun ) ju
Jl=d A LY onga=o pH )3 (b Jws » 5 (2L
odub Aug Al S i )S (pe 5 [FYYA] Siiwe


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

VE-Y Dl sl ooleds o olis 5 sy 099

Jeal S5 5 Ia,.lc oluls al=o Y'Y

S92 Ik B o (an VS o3l A Y g g0 )8
b ales ST Jlas 5038 bas )

ol S Uiy

aoiilas Ay 832 L aslle ¢yl (oI5 sb &
OY 9038 (pl Sl wisllboe w) 0 9 palip )30 95
Slgibg 13 352 OT GBUs = Lols Sl 50 5
5 Sl slayinle)T oa il wisllas )3 33,5 50
o=l G plise 4 s 3 )8 plsail jus Silgas
I3 0 o= ) bl o sladgdus b 9w 90 48
aize) oyl 03 o sl 03 S il wlsllbe 53 b
) s8 50 303 hALS A 055 LS 33,8 5o Sl
Saw o ldl 4 03T 38 (pal b juoe JLs 4 Slas

S19)33 9 ks

GMAT oS Ly slsuass HLS Jols alio ¢yl
13— a—ib o IRRARUMS.REC.1402.005
Ju)l Kb 5 pole ollisls slaealon )l 9l Sy 9
QIS 1) il s 5 ,Sis JloS

w2 A ST EV] adb ple Lmro.m._,,alf)lp).go KV-y)
el 9 )50 Sib) (Sl Jme i T lled
e [CH Q6A Joslly siuss ssb o Lol [EE]
Dlled Ol jse w) p LS (RIS Jgozme S aud )3
P03 ) (eSS Slaws Funl 5 0358 S (T

S8 el 03)9T 53 (529 )50 o slie

QoildS B V9= G2 9 dnd 4 asllbe )l
il as )3 (o ol QB o i x50 95
S0 o slie Ul e Ly wlin (94w 90 )8
JLs loin 03T wlsdlos )3 Ls i ang 3 )laslbisl
PU-IEN E"L” SIS Ohd Sw) . s)}p}pl)oT b
S b L i 3055 S ols 4 il T Jl Sa
0 VLS 3l S by i I ds g ilas (g3l
Solas Salas Bl slos )d 5 550 YA plo) waw
5 a8 /9 )50 e eslie S)lasliwl b sliawl

aS 3,5 b Lesl ol plssso (+/AY) =T wlles

References

1- Alfarouk KO, Stock C-M, Taylor S, Walsh M, Muddathir AK, Verduzco D, et al. Resistance to
cancer chemotherapy: failure in drug response from ADME to P-gp. Cancer Cell Int. 2015;15(1):71.
2- Allahyari S, Zahednezhad F, Khatami M, Hashemzadeh N, Zakeri-Milani P, Trotta F. Cyclodextrin
nanosponges as potential anticancer drug delivery systems to be introduced into the market, compared
with liposomes. J Drug Deliv Technol. 2022;67:102931.

3- Johnstone RW, Ruefli AA, Lowe SW. Apoptosis: A link between cancer genetics and
chemotherapy. Cell. 2002;108(2):153-164.

4- Allen G, Logan R, Revesz T, Keefe D, Gue S. The prevalence and investigation of risk factors of
oral mucositis in a pediatric oncology inpatient population; a prospective study. J Pediatr Hematol
Oncol. 2018;40(1):15-21.

5- Kiaie SH, Mojarad-Jabali S, Khaleseh F, Allahyari S, Taheri E, Zakeri-Milani P, et al. Axial
pharmaceutical properties of liposome in cancer therapy: Recent advances and perspectives. Int J
Pharm. 2020;581:119269.

6- Kakoei S, Pardakhty A, Hashemipour MA, Larizadeh H, Kalantari B, Tahmasebi E. Comparison
the pain relief of amitriptyline mouthwash with benzydamine in oral mucositis. J Dent (Shiraz).
2018;19(1):34-40.

7- 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.

8- Pulito C, Cristaudo A, Porta C, Zapperi S, Blandino G, Morrone A, et al. Oral mucositis: the
hidden side of cancer therapy. J Exp Clin Cancer Res. 2020;39(1):210.


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

YY obleg 5 gldslo ralb A9l S | 59 )50 o slie (LI 5 A

9- Ala S, Zamani N, Akbari J, Salehifar E, Janbabai G, Koulaeinejad N. Efficacy of gabapentin
mouthwash in managing oral mucositis pain in patients undergoing chemotherapy: a prospective,
randomised, double-blind, controlled clinical trial. Scott Med J. 2020;65(1):12-18.

10-Sio TT, Le-Rademacher JG, Leenstra JL, Loprinzi CL, Rine G, Curtis A, et al. Effect of doxepin
mouthwash or diphenhydramine-lidocaine-antacid mouthwash vs placebo on radiotherapy-related oral
mucositis pain: The alliance A221304 randomized clinical trial. JAMA. 2019;321(15):1481-1490.
11-Pérez-Nicolas C, Pecci-Lloret MP, Guerrero-Gironés J. Use and efficacy of mouthwashes in
elderly patients: A systematic review of randomized clinical trials. Ann Anat. 2023;246:152026.
12-Epstein JB, Epstein JD, Epstein MS, Oien H, Truelove EL. Doxepin rinse for management of
mucositis pain in patients with cancer: one week follow-up of topical therapy. Spec Care Dentist.
2008;28(2):73-717.

13-Cerchietti LC, Navigante AH, Korte MW, Cohen AM, Quiroga PN, Villaamil EC, et al. Potential
utility of the peripheral analgesic properties of morphine in stomatitis-related pain: a pilot study. Pain.
2003;105(1-2):265-273.

14-Sarvizadeh M, Hemati S, Meidani M, Ashouri M, Roayaei M, Shahsanai A. Morphine mouthwash
for the management of oral mucositis in patients with head and neck cancer. Adv Biomed Res.
2015;4:44.

15-Vayne-Bossert P, Escher M, de Vautibault CG, Dulguerov P, Allal A, Desmeules J, et al. Effect of
topical morphine (mouthwash) on oral pain due to chemotherapy- and/or radiotherapy-induced
mucositis: a randomized double-blinded study. J Palliat Med. 2010;13(2):125-128.

16-Leenstra JL, Miller RC, Qin R, Martenson JA, Dornfeld KJ, Bearden JD, et al. Doxepin rinse
versus placebo in the treatment of acute oral mucositis pain in patients receiving head and neck
radiotherapy with or without chemotherapy: a phase IIl, randomized, double-blind trial (NCCTG-
NO09C6 [Alliance]). J Clin Oncol. 2014;32(15):1571-1577.

17-Epstein JB, Epstein JD, Epstein MS, Oien H, Truelove EL. Oral doxepin rinse: The analgesic effect
and duration of pain reduction in patients with oral mucositis due to cancer therapy. Anesth Analg.
2006; 103(2):465-70.

18-Brennan PA, Lewthwaite R, Sakthithasan P, McGuigan S, Donnelly O, Alam P, et al. Diclofenac
mouthwash as a potential therapy for reducing pain and discomfort in chemo-radiotherapy-induced
oral mucositis. J Oral Pathol Med. 2020;49(9):956-959.

19-Karunakaran A, Vanitha S, Swarna K, Sudha S, Sangeetha V, Munusamy J, et al. Development and
validation of UV-spectroscopic method for the estimation of nortriptyline hydrochloride in bulk and
in tablet dosage form. Int J Pharm H. Care Res. 2018;6(1):30-37

20-Marsalek R, Svidrnoch M. The adsorption of amitriptyline and nortriptyline on activated carbon,
diosmectite and titanium dioxide. Environ Chall. 2020;1:100005.

21-Indrayanto G. Application of accuracy and precision evaluations based on the current United States
and Indonesian pharmacopoeias: A critical review. Makara J Sci. 2022;26:227-237.

22-Dobreva V, Spasov H, Dobrev G. Ethanol, sugar and potassium sorbate effects on
Zygosacharomyces bailii growth in white wine using response surface methodology. J Hyg Eng Des.
2021:71-76

23-Nistico R. Polyethylene terephthalate (PET) in the packaging industry. Polym Test.
2020;90:106707.

24-Savjani KT, Gajjar AK, Savjani JK. Drug solubility: Importance and enhancement techniques. Int
Sch Res Notices. 2012;2012:195727.

25-Kishani S, Vilaplana F ,Ruda M, Hansson P, Wégberg L. Influence of solubility on the adsorption
of different xyloglucan fractions at cellulose—water interfaces. Biomacromolecules. 2020;21(2):772-
782.

26-Fukazawa T, Yamazaki Y, Miyamoto Y. Reduction of non-specific adsorption of drugs to plastic
containers used in bioassays or analyses. J Pharmacol Toxicol Methods. 2010;61(3):329-333.
27-Palmgrén JJ, Monkkonen J, Korjamo T, Hassinen A, Auriola S. Drug adsorption to plastic
containers and retention of drugs in cultured cells under in vitro conditions. Eur J Pharm Biopharm.
2006;64(3):369-378.


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jarums.24.1.19 ]

\Z-\“)L.(_\;Jple)Lmiu[o)L‘(___;g.;We)ja &A)|ﬁﬁf}l£0liﬁ$|b¢l&_!&\"é

28-Primc G, Mozeti¢ M. Hydrophobic recovery of plasma-hydrophilized polyethylene terephthalate
polymers. Polymers (Basel). 2022;14(12):2496.

29-Chen Y, Liang J, Liu L, Lu X, Deng J, Pozdnyakov IP, et al. Photosensitized degradation of
amitriptyline and its active metabolite nortriptyline in aqueous fulvic acid solution. J Environ Qual.
2017;46(5):1081-1087.

30-Hale JL. Nortriptyline hydrochloride. In: Florey K, editor. Analytical Profiles of Drug Substances.
1: Academic Press; 1972. p. 233-247.

31-Wagstaff A, Petrie B. Enhanced desorption of fluoxetine from polyethylene terephthalate
microplastics in gastric fluid and sea water. Environ Chem Lett. 2022;20(2):975-982.

32-Vrani¢ E, Lacevi¢ A, Mehmedagi¢ A, Uzunovi¢ A. Formulation ingredients for toothpastes and
mouthwashes. Bosn J Basic Med Sci. 2004;4(4):51-58.

33-Aalto TR, Firman MC, Rigler NE. p-Hydroxybenzoic acid esters as preservatives. I. Uses,
antibacterial and antifungal studies, properties and determination. J] Am Pharm Assoc Am Pharm
Assoc. 1953;42(8):449-457.

34-Zhou X, Qiao K, Wu H, Zhang Y. The impact of food additives on the abundance and composition
of gut microbiota. Molecules. 2023;28(2):631.

35-Croitoru M, Miklos A, Erzsebet F, Coman MM, Fiilop 1. Evaluation of the ingestion of parabens
during the use of dental care products by healthy human volunteers.Farmacia. 2016;64:594-598.
36-Brookes Z, McGrath C, McCullough M. Antimicrobial mouthwashes: An overview of
mechanisms—what do we still need to know? Int Dent J. 2023;73:64-68.

37-Neves ER, Schéfer S, Phillips A, Canejo J, Macedo MF. Antifungal effect of different methyl and
propyl paraben mixtures on the treatment of paper biodeterioration. Int Biodeterior. 2009;63(3):267-
72.

38-Stjepanovic AN, Todorovic NB, Tesic TZ, Komazec ZS, Canji-Panic JM, Lalic-Popovic MN.
Pharmaceutical excipients with potential to cause adverse effects in paediatric nasal medicines. Regul
Toxicol Pharmacol. 2022;133:105225.

39-Miceli MH, Bernardo SM, Ku TS, Walraven C, Lee SA. In vitro analyses of the effects of heparin
and parabens on Candida albicans biofilms and planktonic cells. Antimicrob Agents Chemother.
2012;56(1):148-153.

40-Peters BM, Ward RM, Rane HS, Lee SA, Noverr MC. Efficacy of ethanol against Candida albicans
and Staphylococcus aureus polymicrobial biofilms. Antimicrob Agents Chemother. 2013;57(1):74-82.
41-Chauhan NM, Raut JS, Karuppayil SM. A morphogenetic regulatory role for ethyl alcohol in
Candida albicans. Mycoses. 2011;54(6):697-703.

42-Mukherjee PK, Mohamed S, Chandra J, Kuhn D, Liu S, Antar OS, et al. Alcohol dehydrogenase
restricts the ability of the pathogen Candida albicans to form a biofilm on catheter surfaces through an
ethanol-based mechanism. Infect Immun. 2006;74(7):3804-3816.

43-Chirife J, Fontana AJ. Introduction: Historical highlights of water activity research.In: Barbosa-
Canovas GV, Fontana AJ, Schmidt SJ, Labuza TP, editors. Water Activity in Foods: Fundamentals
and Applications, Second Edition. John Wiley & Sons, Inc. 2020:1-11.

44-Syamaladevi RM, Tang J, Villa-Rojas R, Sablani S, Carter B, Campbell G. Influence of water
activity on thermal resistance of microorganisms in low-moisture foods: a review. Compr Rev Food
Sci Food Saf. 2016;15(2):353-70.


http://dx.doi.org/10.61186/jarums.24.1.19
https://ejournals.arums.ac.ir/jarums/article-1-2382-en.html
http://www.tcpdf.org

