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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Painisacommonexperiencethatcanrange frommild annoyance
to debilitating agony. As such, finding effective ways to relieve
pain is a crucial aspect of healthcare. Aspirin, a nonsteroidal
anti-inflammatory drug (NSAID), is a commonly used analgesic
that works by inhibiting the production of prostaglandins, which
are responsible for causing pain. However, the effectiveness of
aspirin can be influenced by various factors, including the form
in which it is administered. The current study aimed to compare
the effects of aspirin's ordinary particles and nanoparticles as an
analgesic utilizing the hot plate method in topical formulations
(gel, ointment, cream). The study employed 120 albino mice, all
males, divided into six groups. In the three groups, aspirin was
topically applied using various formulations (gel, cream, and
ointment, respectively) and concentrations (0.25, 0.5, and 1%).
The same composition and concentration of aspirin nanoparticles
were administered to the other three groups. The reaction time
was assessed after aspirin was topically applied at 2, 10, 20,
30, 40, 50, and 60-minute intervals. Extended delay durations
in comparison to control values were used to express the ant-
nociceptive effects of aspirin. The results of the study showed
that aspirin nanoparticles produced the best analgesic impact,
followed by the cream and then the ointment, according to the
data. This suggests that the form in which aspirin is administered
can significantly influence its effectiveness as an analgesic.
The use of nanoparticles may increase the bioavailability
of aspirin, allowing it to be more efficiently absorbed by the
body and produce a more significant analgesic effect. Overall,
the study's findings suggest that aspirin nanoparticles may be
a more effective form of aspirin for pain relief than ordinary
particles. Further research is needed to explore the potential
benefits and drawbacks of this form of aspirin and determine
its efficacy in human subjects. Nevertheless, the current study
provides valuable insights into the factors that can influence the
effectiveness of aspirin as an analgesic and may inform future
developments in pain management.

Key words. Ordinary aspirin, aspirin nanoparticles, analgesia.

Introduction.

Non-steroidal anti-inflammatory medicines, or NSAIDs,
are a commonly used class of drugs used to treat a variety of
conditions. They are often used to alleviate pain, reduce fever,
and decrease inflammation in patients suffering from a range of
diseases. NSAIDs work by blocking the production of certain
chemicals in the body that are responsible for pain, fever, and
inflammation. This can be a very effective way to manage
symptoms and improve the quality of life for patients [1,2].

Aspirin is the most popular NSAID. One billion pills are
taken every year since its discovery more than a century ago
[3]. Similar to other NSAIDs, aspirin also blocks the production
of prostaglandins by the enzyme cyclooxygenase (COX) [4].
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Aspirin permanently inhibits the catalytic and constitutive
COX enzymes COX-1 and COX-2, which are responsible for
increasing the production of prostaglandin E2 from arachidonic
acid [5]. Aspirin has a brief half-life in circulation (20 minutes),
and it is quickly deacetylated and converted to salicylate in
living tissue.

The activity of COX-1 or COX-2 is unaffected by salicylates.
As a result, the anti-inflammatory and anti-cancer effects of
aspirin and salicylates are still up for debate [6]. Additionally,
the antiviral activities of ASA against RNA and DNA viruses
have been linked. When a lysine salt formulation of ASA (d,
l-lysine acetylsalicylate) was utilized, one of the side effects was
the reduction of RNA replication and production of MERS-CoV
and human CoV-229E titers in infected cells culture [7].

Nanoparticles (NPS), which range in size from 1 to 100 nm,
have been created as cutting-edge, distinctive, and focused
medicinal and diagnostic agents. Bioengineers can modify their
fundamental properties, such as improved solubility, increased
ability to diffuse and hydrolyze, reduced immunogenicity, and
improved therapeutic indication, to overcome the difficulties
associated with the use of conventional mode. Their unique
physical and chemical properties, such as their large surface
area for mass, bulk, or volume, and significantly small volume
[8,9].

This study aims to evaluate the analgesic effects of several
topical aspirin administration techniques, including gel, cream,
and ointment, in the same formulation as the nanoparticle
formulation.

Materials and methods.

The animals: In the current study, a total of 120 male albino
mice (weighing between 30-35 grams) were used. They were
housed in standard acceptable conditions (plastic cages,
temperature of 22°C, standard food/drinks, and a 12-hour dark/
light cycle) approved by Animal Care House at the University
of Mosul in Iraq.

Preparation of aspirin in pharmaceutical forms: The raw
materials used for this study were sourced from commercial
suppliers, ensuring the highest quality analytical grade
ingredients for research preparation. To create varying
concentrations of aspirin, 0.25, 0.5, and 1g, of active ingredients
were added into 100 g of formulation, stirring the mixture
to confirm homogeneity and contact uniformity, and then
an innovative attrition method was used to prepare aspirin
nanoparticles.

Experimentdesign: The purpose of thisstudy was to investigate
the effects of different topically applied concentrations of normal
versus nano aspirin on pain inhibition in mice. The animals
(120 mice) were divided into six major groups, each with 20
animals. Within each major group, the animals were further
divided into four subgroups, with each subgroup containing
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five mice. The first subgroup in each major group served as the
control group, while the remaining subgroups received different
topically applied concentrations of normal or nano-aspirin, at
concentrations of 0.25% 0.5%, and 1%. The first group received
topically applied doses of ordinary aspirin gel, while the second
group received doses of an aspirin gel for nanoparticles. The
third group received doses of aspirin cream, while the fourth
group received doses of aspirin cream for nanoparticles. The
fifth group received doses of aspirin ointment, and the sixth
group received doses of aspirin nanoparticles with varying
concentrations.

The researchers experimented to test the effectiveness of aspirin
in various forms (gel, cream, ointment, and nanoparticles) at
different concentrations (control, 0.25%, 0.5%, and 1%) on
mice's front and hind paws. To induce pain, we placed the
animals on a hot plate with a constant temperature of 55°C and
recorded the reaction time, which is how long it took for the
mice to start licking or grasping their paws. The hot plate was
steeped for 30 seconds to prevent any thermal damage to the
paws. This method helped the researchers measure the intensity
of pain stimuli. The results of the experiment would be crucial
in determining the most effective way to administer aspirin to
alleviate pain.

To understand how different animals react to pain, we recorded
the time it took for them to react under normal conditions. This
served as a baseline for further experiments. Using a topical
formula, we then tested their reaction times after applying
various concentrations of medication at different time intervals
(A at 2 min., B at 10 min., C at 20 min., D at 30 min., E at 40
min., F at 50 min., and finally G at 60 min.). This gave valuable
insights into the efficacy of the medication in different dosages.
By comparing the reaction times to a matching control value,
we were able to gauge the aspirin's antagonistic impact. With
numerous administrations and concentrations, our findings shed
light on the complex relationship between pain, medication, and
animal behaviour.

Statistical analysis: A chi-square test was conducted to
highlight the differences between groups. To ensure statistical
significance, we set the level at p 0.05 for a one-way analysis of
variance across the three experimental groups.

Results.

The application of normal aspirin gel formula in various
concentrations (0.25%, 0.5%, and 1%) for relieving pain
in comparison to the control group considering different
application intervals. The results indicated that the usual
formulation produced a slight pain-relieving effect compared
to the control group at different intervals (A to G), with better
response at 0.5%, and 1% compared to 0.25% (Figure 11). While
analgesic effects of topical application of aspirin nanoparticles
in gel form at concentrations of 0.25%, 0.5%, and 1% (Figure
lii) were compared to a comparable control group. Normal
gel preparation achieved a nearly similar response compared
to nanoparticle-prepared gel, the effects are much better
with higher concentrations of normal and nanoparticle gel
(0.5%<1%) achieving optimum effects at F (50 min.) and with
1% concentration (Figure 11).
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Figure 1. Period records are required to elicit pain stimuli in tested
animals using aspirin gel at different doses and dosages. (i) ordinary
gel, (ii) Nanogel particles. The time interval for application of
medication is represented as A at 2 min., B at 10 min., C at 20 min., D
at 30 min., E at 40 min., F at 50 min., and finally G at 60 min.

The application of normal aspirin cream formula in various
concentrations (0.25%, 0.5%, and 1%) in relieving pain in
comparison to the control group considering different application
intervals. The results indicated that the usual formulation
produced a slight pain-relieving effect compared to the control
group at different intervals (A to G), with better response at
0.5%, and 1% compared to 0.25% (Figure 2i). While analgesic
effects of topical application of aspirin nanoparticles in the
cream form at concentrations of 0.25%, 0.5%, and 1% were
compared to a comparable control group. A better response was
achieved compared to the control group and normal cream, the
effects are much better with higher concentration (0.5%<1%)
achieving optimum effects at E (40 min.) and with 1% ointment
nanoparticles (Figure 2ii).

The application of normal aspirin ointment formula in
various concentrations (0.25%, 0.5%, and 1%) in relieving
pain in comparison to the control group considering different
application intervals. The results indicated that the usual
formulation produced a slight pain-relieving effect compared
to the control group at different intervals (A to G), with better
response at 0.5%, and 1% compared to 0.25% (Figure 31). While
analgesic effects of topical application of aspirin nanoparticles
in ointment form at concentrations 0f 0.25%, 0.5%, and 1% were
compared to a comparable control group. A better response was
achieved compared to the control group and normal ointment,
the effects are much better with higher concentration (0.5%<1%)
achieving optimum effects at E (40 min.) and with 1% ointment
nanoparticles (Figure 3ii).

This study conducted a comparison of the analgesic effect of
three different normal 1% formulations, namely gel, cream, and
ointment. The results showed that the gel formulation exhibited
the best analgesic effect among the three. It was followed by



cream and then ointment. The comparison was made over
20 minutes, during which the analgesic effects of the three
formulations were measured. This study is significant in the
field of medicine and pharmaceuticals, as it provides valuable
information on the efficacy of different formulations in treating
pain. The gel formulation, which was found to be the most
effective, can potentially be used as a preferred option in pain
management (Figure 4).

Discussion.

In this study, it was found that the use of nanostructured
aspirin preparation particles resulted in a significantly improved
response compared to the traditional formulation. Simply
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Figure 2. Period records are required to elicit pain stimuli in tested
animals using aspirin cream at different doses and dosages. (i) ordinary
cream, (ii) Nanocream particles. The time interval for application of
medication is represented as A at 2 min., B at 10 min., C at 20 min., D
at 30 min., E at 40 min., F at 50 min., and finally G at 60 min.
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Figure 3. Period records are required to elicit pain stimuli in tested
animals using aspirin ointment at different doses and dosages. (i)
ordinary ointment, (ii) Nano-ointment particles.
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Figure 4. Period records were required to elicit pain stimuli in tested
animals using 1% aspirin ointment at different dosages. (i) ordinary
dosage form, (ii) Nanoparticle dosage form.

altering the size of the particles, the physical and chemical
properties of the aspirin are also changed. This is due to the
increased surface-area-to-volume ratio, which allows for greater
interaction with molecular and cellular processes. Additionally,
the frequency of continuous contact with linkers is enhanced,
further contributing to the efficacy of the nanostructured aspirin
preparation. Overall, this study sheds light on the incredible
potential of nanotechnology in the field of medicine.

They have the unique ability to specifically target and deliver
macromolecules and macromolecules right where they're needed,
making them an incredible tool in the fight against disease. With
their impressive carrier capacity, diverse sizes and shapes, and
the ability to bind both hydrophobic and hydrophilic materials,
nanoparticles are revolutionizing the way we approach therapy.
It will greatly replace the broad-spectrum treatments that affect
healthy cells and provides precision medicine with the help of
these tiny but mighty particles [11].

Nanoparticles, or NPs for short, are tiny particles that have
three distinct layers. At the surface is the outer layer which can
be loaded with all sorts of functionalized small molecules, metal
ions, surfactants, and polymers. The core layer is the central
portion of the NP and is essentially the NP itself. Sandwiched
in the middle are two cortex layers, the first made of a material
that's chemically different from the core, and the second
also a cortex layer. Recent research strongly supports Plate
Chaudhary's (2012) claim that transdermal delivery systems
(TDS) have captured the attention of scientists worldwide [12].
These innovative systems combine nanoscience with lipid
science technology and have the potential to revolutionize the
way we deliver drugs. They may even be the better option for
drug delivery [13].

The study concluded that aspirin gel is the most effective form
of pain relief, surpassing its ointment and cream counterparts.
This discovery aligns with another study that found aspirin's low



water solubility decreases its effectiveness in gel formulations.
Interestingly, the researchers found that the mice's dermal
membrane favoured the lipophilic state of aspirin, resulting
in rapid absorption that was dependent on its concentration
gradient. Despite this, the ointment did not perform as well as
the gel on the mice's skin, leading to weaker pain relief and
slower absorption in addition to the already observed weaker
flow rate. Overall, the findings suggest that aspirin gel is the
optimal choice for pain relief due to its superior effectiveness
and rapid absorption [14].

The gel is a water-based product that is often clear or translucent
in appearance. It has a lightweight texture that is easily absorbed
into the skin, making it a good option for those with oily skin.
However, it may not be the best option for those with dry or
sensitive skin, as it can be drying and may cause irritation.

Cream, on the other hand, is a water and oil-based product
that has a thicker consistency than gel. It is a good option for
those with dry or sensitive skin as it provides deep hydration
and nourishment to the skin. Creams are often formulated with
emollients, which help to lock in moisture and create a protective
barrier on the skin. They are also typically more gentle than gels
and are less likely to cause irritation or breakouts. However,
creams may not be the best option for those with oily skin as
they can be too heavy and may clog pores.

Ointments are the thickest and heaviest of the three products
and are typically oil-based. They are designed to provide
intense hydration and protection to the skin, making them a
good option for those with extremely dry or damaged skin.
Ointments are often formulated with occlusive agents, which
help to seal in moisture and prevent water loss from the skin.
They are also typically free of fragrances and other potential
irritants, making them a good option for those with sensitive
skin. However, ointments may not be the best option for those
with oily or acne-prone skin, as they can be too heavy and may
cause breakouts. In conclusion, while gel, cream, and ointment
all serve the general purpose of moisturizing the skin, they have
different compositions and textures that make them better suited
for different skin types and purposes. Gels are ideal for targeting
specific skincare concerns and are best for oily or acne-prone
skin. Creams are perfect for those with dry or sensitive skin
and provide deep hydration and nourishment. Ointments are the
thickest and heaviest of the three products and are best for those
with extremely dry or damaged skin.

These preparations could potentially serve as a template
for the treatment of stubborn ailments of joints diseases or
osteoarthritis [15-17], taking into consideration that the systemic
anti-inflammatory properties [18-20] might be more effective
than that of local application due to involvement of surrounding
milieu and cellular secretome [21,22].

Conclusion.

In conclusion, systemic medication is not always the most
effective or convenient option for patients. Topical TDS, such as
gels, creams, and ointments, offer a viable alternative with fewer
side effects. Aspirin nanoparticles, in particular, have shown
promise in providing better pain relief and are more receptive
to gels than other kinds. Patients should discuss their options
with their healthcare provider to determine the best course of
treatment for their specific needs.
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