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Abstract: The quality of life of an individual may be negatively impacted by burn injuries for a long period,
because of the detrimental impact on one's physical and emotional well-being. They will then probably experience
psychological issues as well. A key issue is that deep burns heal more slowly than superficial burns, making
treatment more difficult and resulting in microbial infection susceptibility. Traditional topical treatments for burns
can occasionally be ineffective because they cannot maximize transcutaneous absorption at the site of injury and
speed up recovery. Nevertheless, nanotechnology offers a viable path forward for the improvement of current
medical wound treatments. It can successfully address issues such as insufficient medication stability, permeability,
solubility in water, and bioavailability. This evaluation emphasizes lipid-based vesicles, which serve as an
illustration of innovative delivery techniques and highlight their capacity, and therapeutic advantages in the
management of burn injuries. Liposomes may aid in removing obstacles such as the limited bioavailability of active
medications, provide more controlled drug release, better drug stability, fewer side effects, and less frequent
dosing—all of which will eventually boost patient compliance and therapeutic success. since they have better skin
penetration than traditional burn topical treatments. The present state and potential applications of these carriers in
burn care are addressed here. Additionally, a summary of the burn treatment alternatives that are currently on the
market is provided.

Keywords: Burn infection, liposomes, vesicular drug delivery, nitrofurazone, antimicrobial agents

IJNRD2411048 International Journal Of Novel Research And Development (www.ijnrd.org


http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 11 November 2024 | ISSN: 2456-4184 | [[NRD.ORG

1. INTRODUCTION

1.1 History

Numerous patients have burn wounds that either completely heal or leave scars on a global scale. Treating burn
damage has been difficult for researchers because of their inadequate understanding of the condition. The phases of
the healing process are critical for the drug delivery employed in healing. Any type of skin injury caused by
radiation, heat, electricity, chemicals, or other substances is known as a burn. Both the superficial (papillary) and
deep (reticular) layers of the dermis are impacted by second-degree burns. Blisters, agonizing pain, and these sorts
of burns result in redness. Burns to the second degree are typically caused by hot liquids and water[1].

The survival rate of individuals with severe burns has increased significantly over time. Modern resuscitation
procedures improved dietary requirements, and the advent of novel surgical techniques like cellular treatments
have all played a significant role. Prolonged use of a ventilator, an elevated proportion of total body surface area
burns extended use of glucocorticoids or antibiotics concurrent degenerative illnesses, or central catheter
implantation[2]. For patients with severe burns, all of these raise the risk of bacterial or fungal infection. Therefore,
there is an urgent need to develop effective medical practices that promote rapid wound healing and, in particular, to
progress topical antifungal medications[3].

Intricate responses to burns are linked to mortality, morbidity, and hypermetabolism. Furthermore, given that burn
injuries have a protracted detrimental impact on a person's standard of living and gradually deteriorate both their
physical and mental health, they can be among the most catastrophic injuries a person can have. Patients with
severe burns may occasionally experience psychological problems. Furthermore, there used to be a relatively high
death rate from burn injuries, but in recent decades, improvements in therapy have increased patient survival.
Changes in treatment procedures and burn centers have led to this decrease in deaths. However, because burn
patient treatment is extremely expensive, the enduring rate of burn patients has put a tremendous financial burden
on both the government and patients worldwide[4].

1.2 Physiology of burns

Degree of burns: There are three types of burn injuries worldwide. First-degree burnsonly cause surface damage to
the skin; Second-degree burns also cause damage to the first and second layers of the skin; and third-degree burns
cause damage to all layers of the skin. Additionally, the skin is killed by third-degree burning of fat tissue[5]. The
table below details burn degree characteristics and management.
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Bacitracin cream.

Medication for pain such
as Ibuprofen 8
/Acetaminophen.

Class  of [Characteristics Indications Supervisory References
the burn
Initialclass |Light burns, which Discomfort, the togGive the burn area fiveto
make up lessthan [layer of skin, often minutes of flowing |[ 6]
10% ofthe body's |epidermis is red. water immersive
surface. utilizing Cold
Compresses.
Being admitted to IAloe vera geland other
the hospital is Not a single blister. cooling topicgel.
uncommon. Medicines appliec
topically such ay

Secondclass

Mild burn
It covers abou
10% of the surface
area of the body.

Staying in  the
hospital may b
required.

Pain &redness.

Impact the skin
outermost layer
(dermis) and
innermost layer
(epidermis).

Causing blisters &

swelling.

Identical care to thatfor ¢
first-degree burn.

Stronger local antibiotics,
such as 1%cream Silver
sulfadiazine.

Treating and bandaging
thefractured open

[7]
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burn.

Extending limbsto lessen
edema.

Thirdclass

severe burns tha
encompass ~ more
than 10% of thg
surface of the body

Potentially fatal.

Hospitalization is
required

Recuperation of
patients.

Every layer of theskin
Is affected.

Skin
brown,
white.

black
0

color;
yellow,

Bloating.

Dry &leathery skin.

Because  of the
damaged
nerve ending thereis

no pain.

Eliminating damagec
skin and dead tissue from
the burnt area.

Excessive replenishment
of Fluids (IVmixed fluids
to prevent
hypovolemic shock&
dehydration.
Antibiotics
intravenously
orally to
infection
septicemia.

are used
and

avoid

and

Topical antibiotic
creams or ointments.

A humid, heate(
atmosphere for the burn.

A diet heavy in protein.

Vitamins & minerals
tetanus vaccination.

Both  functional anc
aesthetically pleasing
rebuilding.

Through  skin  grafts
damaged  tissues  are
replaced with healthy
skin generated from

[8]
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other body parts that are
afflicted.

A temporary supply o]
skin  transplants  from
donors or synthetic skir
grafts can be

obtained.

1.3 Microbiology of burn infection

The microbial species is accountable for the infection of invasive burn wounds. Among these species, antibiotic
resistance is prevalent[9]. There are specific guidelines on the differentiation between colonization (which occurs in
almost all burns) and infection (which is likely to result in disease) in burn wounds[10]. Invasive™ microbial
infections are the most dangerous. The microbiological species that inhibit or infect burns follow a reasonably
predictable time pattern [11]. Within the first 48 hours, these bacteria include Staphylococci. burns eventually
become colonized with more bacteria, either from the hospital environment or from the host's natural upper
respiratory and gastrointestinal flora, after an average of 5-7 days.[12]

1.4 Physiology of Burn Infection

Patients are more susceptible to infection due to many physiological characteristics of the burn surroundings, which
reduces the effectiveness of systemic antibiotic treatment. Due to heat damage, the burned area is regarded as non-
vascularized tissue as the microvascular system breaks down... Burns upregulate the processes of proteolysis and
lipolysis[13]. One major factor that predisposes burn patients to infection is immunosuppression.
Immunosuppression involves the immune systems, both innate and adaptive. Many of these require at least three to
five days to manifest, to be selectively activated by specific antigens to grow clonally. After thermal injury, the
innate immune system changes, affecting NK cells, neutrophils, macrophages, monocytes, basophils, NK cells,
complement, and so on. On the other hand, heat injury is linked to numerous mediators that come from the
endocrine system, the cytokine network, and the arachidonic acid cascade, which all work together to inhibit the
immune system[14]. Sepsis is more likely to occur when bacterial translocation, a physiological reaction triggered
by both burns and microbial infection, occurs[15].
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2. Drug delivery Systems for Vesicular Drug Delivery

The main issue with topical treatments nowadays is that most drugs only partially pass through the skin because of
the barrier function of the skin. Consequently, researchers have put forth innovative formulation methods to
enhance burn treatment efficacy and profound skin penetration. Among these methods is the integration of drug
molecules into vesicular lipid delivery systems. These delivery mechanisms are carried by cubosomes, ethosomes,
liposomes, niosomes, and transfersomes, among other systems[16]

2.1 Liposomes for Vesicular Drug Delivery

Liposomes are globular encapsulations that have one or additional concentric phospholipid bilayers encircling an
aqueous center. Due to their numerous benefits, liposomes have been researched as a possible drug delivery
system. Since 1970: they can contain both active medicinal ingredients that are hydrophilic and hydrophobic and
they can lower the risk of toxicdrugs like chemotherapeutics causing severe side effects [17]. They can control drug
release patterns over a long period and they can reduce dosage frequency, which increases patient compliance [18].
As a drug carrier system, liposomes can provide a regulated and extended release of a treatment given topically. In
the pharmacotherapeutic domains, liposomes have been employed to enhance the efficacy of therapeutic medication
administered by oral, topical,parenteral, ophthalmic, and routes.

Aqueous core

Phospholipid bilayer

Fig . Liposome
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2.2 Physicochemical properties of liposome: The physical characteristics of liposomes, including their number
of lamellae, surface charge, rigidity or flexibility of the membrane, lipid content, and possibilities for drug storage
[19], ascertain their medication delivery and stability.

Classification of liposomes

Classification of liposomes

Based on structure and size Based on Composition

One lipid layer
Giant unilameller vesicles Conventional liposomes
GUV: 1um Several lipid layer pH-sensitive liposomes
Large unilamellar vesicles Multilamellar vesicles

LUV:200nm to 1pm Multivesicular vesicles
Small unilamellar vesicles MLV and MVV: 500nm to 5pm

SUV: 20 -200nm

Immune liposomes
cationic liposomes

Long circulating liposomes

J

2.3 Mechanism of liposomes

The benefits and downsides of liposome drug carriers largely depend on how liposomes interact with cells and what
happens to them in vivo after delivery[20]. The liposome's ability to combine with the plasma membrane of cells by
simultaneously releasing its liposomal contents within the cytoplasm and introducing its lipid bilayer into the
membrane is incredibly rare. Thereplacement of bilayer constituents with components of cell membranes, including
cholesterol and lipids. It's common for multiple mechanisms to operate at different times, and it can often be
challenging to determine which one is in use [21 22].

2.4 Topical efficacy

o The recommended course of action is determined by the burn's location and the skin'sability to penetrate
it.
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. Excellent effectiveness in treating dermatitis, psoriasis, and wound infections, amongother skin
conditions.
. To enhance its transdermal penetration and wound-healing properties, liposomalformulations for film

dispersion were created[23]

2.5 Advantages of liposomes

. Liposomes improve the therapeutic index as well as the efficacy of the drug(actinomycin-D).
. The stability of the drug was enhanced by encapsulation into liposomes.
. Liposomes can be delivered systemically or non- systemically and are non-harmful,adaptable,

biocomptable, degradable in nature , and non- immunogenic.
. Liposomes lessen the toxicity of the contained drug (Amphotericin B, Taxol).

. Liposomes minimize the quantity of medication that gets into sensitive areas of thebody.

Adaptability to combine with ligands unique to certain sites to produce activeTarget[24].

3. Nitrofurazone

Nitrofurazone is an antibiotic belonging to the 5-nitrofuran class. The presence of a 5- nitrofuran ring sets apart the
broad-spectrum antibiotics in the nitrofurazone family, which are efficient against microorganisms classified as
gram-positive and gram- negative. Topical nitrofurazone formulations are used to treat burn infections and prevent
bacterial infections in burn victims. Second-degree burn treatment uses facilitates this[25].

4. Preparation method of liposomes.
4.1.  Dry film method

The dry film approach was used to make liposomes. For the manufacture, three distinct lipid compositions were
utilized: PC, pc/PG (1/9, molar ratio), and PC/SA(9/3, molar ratio (Pavelicet al., 2005) [26]. To summarize, a Buchi
R-124 rotary vacuum evaporate was used to extract the solvent after the lipid components had been dissolved in the
methanol (26mmol/1). After being manually shaken for five minutes, the lipid film was rehydrated in ten
milliliters of pH
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6.7 distilled water. Before being further defined and sized down, the liposome suspension wasrefrigerated for the
entire night [27].

4.2. Sonication method

Liposomal suspensions of various sizes were prepared using a cole parmer ultrasonic processor. After cooling in an
ice bath, the liposomal suspensions underwent three rounds of continuous cycle sonication at 40% amplitude for 20
seconds each[28].

4.3. Solvent injection method

In summary, a heating magnetic stirrer was used to dissolve 1 ml of propylene glycol and 40 mg pc 4% w/v at 47 ¢
for 15 minutes at 750 rpm. 40 mg of the medicine was dissolved in 9 ml of PBS buffer (5.8 p.H 0.1 M). In
streamlined flow, the medication solution was added over 30to 35 minutes at 750 rpm and 55 to 60 degrees Celsius
using a peristaltic pump connected to asyringe. The container was properly sealed with a cork and parafilm. Using
a microprobe sonicator, the resulting dispersion was sonicated for 20 minutes to obtain the final liposome
formulation. Following placement of the liposomes atop the G-50 column, they were spun at 3000 for 20 minutes
at room temperature (four degrees Celsius), the medicine that had been released from its entrapment finally settled
at the bottom of the centrifuge tube, where it was collected and lyophilized[29].

5. Characterization of liposomes
5.1 Size reduction

A sonics High Ultrasonic processor was used to sonify liposomes to reduce their initial size. Five 2-minute cycles
of the 40 W sonication were performed, separated by a 2-minute rest period[30]. The sample was submerged in an
ice bath to prevent heating up. Later, the diameters of the liposomes were examined using dynamic light scattering.
The initial liposome size was reduced. Five cycles of two minutes each were performed at 40 W, with two minutes
off in between[31 32].

5.2 Size distribution of liposomes

The liposome mean diameters were characterized using two different techniques: dynamic light scattering and flow
cytometry. To ascertain the initial size of the produced vesicles, flow cytometry analysis was performed on the
liposomes synthesized with different dispersion phases[32]. 400 milliliters was the limit volume and 106 events was
the analytical limit. The size distribution and evolution of the liposomes were measured after preparation and after
7,14,21, and 28 days of storage. Dynamic light scattering was used to examine the liposomes prepared with various
dispersing phases, such as PBS and Nacl [33].
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6. Evaluation of liposomes
6.1 Drug entrapment efficiency

The entrapped medication was extracted from liposomes using dialysis tubing to assess the entrapment efficiency
of mupirocin, Usually, 5Smilliliters of liposomal solution were dialyzed against 1000millilitres of water for the
duration of the dialysis to guarantee skin conditions. The entrapment efficiency was calculated using the formula [(
T-C/] x 100, where T is the total quantity of drug included in the sample and C is the amount of free drug present in
the water after liposomal dispersions were dissolved in methanol. The drug recoveries for each sample were
computed [34 35]

6.2 Particle size

With the help of a microscope, the kind of liposomes was determined as MLA. A laser was used to assess the
liposome particle size. The mean particle size of the liposomes was found to be 4.44+ 0.03 um using a diffraction
particle sizer[36].

6.3 Stability

Under urgent conditions, the liposome suspension stability was examined. Samples were stored for 30 days at 40°C in
sealed vials. By using dynamic light scattering to measure the vesicle size and size distribution[37 38]. In stability
testing at 4-8°C for cold storage, an accelerated stability test was carried out to assess the vesicle's stability. After
being chilled for 48 hours, none of the samples exhibited any indications of drug precipitation. Sonicated vesicles,
on the other hand, very slightly raised the polydispersity index from 0.36 to 0.39 while increasing the mean diameter
in accelerated stability tests by 15% - 20% of the initial size. It was demonstrated that vesicles prefer to assemble
under pressures, such as at 40°C [39].

7. Current Burn care practices used locally

Treatment for burn injuries includes topical antimicrobial dressing changes regularly along with debridement and
cleaning. It's debatable which antimicrobials or dressings work best for controlling or preventing infection or
accelerating wound healing. Topical therapies are primarily intended to facilitate wound healing and maintain the
cleanliness of the burn site [40]. Topical therapy offers a high patient compliance rate, is noninvasive, and can be
removed from the skin after usage. This is because it enables the delivery of medication straight to the site of injury,
increasing therapeutic eff, decreasing undesirable adverse effects, and relieving the difficulties related to burn
injuries. However, the main issue with current topical treatments is that, because of the skin barrier function, the
majority of drugs only partially permeate the skin
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[41]. For this reason, topical treatments should be used in conjunction with adequate basic wound care.

Based on the stage and degree of burn severity, topical medications, and dressings are utilized to treat it. Additional
aspects, such as wound quality and status, patient skin allergies, therapy availability and cost, and patient desire[42],
must be taken into account to choose the best course of action. At present hospitals and pharmacies offer three
local burn wound therapies;

(a) biological graft; (b) semi-biological skin substitutes; and (C) standard topical antimicrobial drugs, which include
cleaners, ointments, dressing, and creams. It is clear that because of their limited ability to penetrate the epidermis,
current antimicrobial drugs are not suitable for treating serious burns. They also have major drawbacks and
additional restrictions[43].

7.1 Topical antibiotics

Strong topical antibiotics were frequently applied, which reduced the microbiological load and risk of infection on
the burn wound surface [44,45] The drug ability should be the primary consideration when choosing a topical
antibacterial therapy to kill bacteria collected from burn wound surveillance cultures. As evidenced by current
patents, these compounds may find application in dressings of wounds, bio-membranes, and wrapping around
materials, in addition to postoperative adherent and cosmetic materials. To mitigate the development of antibiotic
resistance, burn units may choose to alternate between applying multiple topical antibacterial therapies [46,47]

Example of topical antibiotics for burn wound healing

7.1.1 Mafenide Acetate: Topical Mafenide acetate 0.5% cream, often known as Mafenide, contains Sulfonamide
molecules. It can be administrated without a covering; it facilitates routine surface examination of the burn wound
and open burn wound treatment. [48] Before the development of Silver Sulfadiazine, Mafenide was a frequently
prescribed drug for burn treatment. Dressings made of gauze must be saturated with a 5% solution. It works just as
well in this way as the cream preparation [49]. Due to its restricted efficacy, this medication ought to be taken along
with Nystatin to avoid activity against fungi [50]. The usage of Mafenide acetate across wide surface dimensions of
this substance can be lethal in burn patients with simultaneous respiratory acidosis [51]

7.1.2  Bacitracin: The isolation of these organisms was first reported in 1945[52]. Tracy generated a mixture of
similar cyclic polypeptides known as Bisitracin. Topically applying Bacitracin zinc at concentrations between
approximately 5% and 8% helps encourage regenerative healing in wounds. It is optimal to permeate the Bacitracin
zinc in an absorbent pad [53] whether used in a hydrophilic or hydrophobic carrier.

7.1.3 Mupirocin: Staphylococcus aureus and coagulase-negative Staphylococci are among the gram-positive
topical flora that are effectively inhibited by Mupirocin [55,56], generated
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during the metabolizing process of Pseudomonas luminescens. Prescription medication formulations containing
Mupirocin and Chlorhexidine are helpful in the management of bacterial infections of the skin, particularly infected
burns [57]. Mupirocin is also being appliedtopically for burn injuries.[58,59]

7.1.4 Neosporin: Neosporin is a broad-spectrum antibiotic ointment based on petroleum jelly that contains three
different antibiotics. Drawing from a qualitative examination of a research study comprising participants with
superficial burn injuries, Staphylococcus aureus, and Pseudomonas sp were the most frequently detected invasive
bacteria. In many cases, healing took up to 15 days; however, PVP + N also sped up healing times. Still, there was
minimal difference in the death rates between the two cohorts of [60].

7.1.5 Nitrofurazone: Nitrofurazone is a topical anti-infective drug, a potent tool against Gram- positive and Gram-
negative bacteria. Overall, patients treated with Nitrofurazone cream responded well to treatment for invasive
Nitrobacteria cloacae burn wound sepsis. 66% survival compared to the 86% death rate stated in the works of
literature[ 61]. A catheter coated with Nitrofurazone was developed specifically for burn patients [62]. For burn
patients, using these catheters may be crucial to reducing their chance of developing a urinary tract infection.
Nitrofurans have shown efficaciousness against species that have acquired resistance to antibacterials, despite
mounting worries about bacterial resistance to several anti-infective treatments[ 63].

7.1.6 Silver Sulfadiazine: The reason for the sudden spike in interest in silver is the rapid growth in resistance of
microorganisms. In 1970, Fox[ 64], combined Sodium sulfadiazine (SSD) and Silver nitrate. The antibacterial
qualities of Sulphadiazine and the inhibitory impact of silver are combined to create Silver sulfadiazine[ 65]. Silver
sulfadiazine, which was first created as an ointment, was afterward combined to create a cream with a hydrophilic
texture[ 66]. According to recent studies, SSD may prevent wounds from healing. Cho Lee et al.,[67] suggested
that growth factor on the epidermis (EGF) would considerably mitigate the detrimental impact of SSD on the
healing of wounds, which would ultimately lead to the possibility of SSD incorporating EGF into future designs.
The issue of bacterial resistance to Sulphadiazine [68] is an additional concern. There have been reports of SSD-
resistant Pseudomonas species; to treat these species, a patent was obtained for a formulation that combines SSD
with Sodium piperacillin, which is highly effective against Pseudomonas [ 69]. Several other patents have been
granted for different SSD administration methods, such as topical spray preparations [70], water-dispersible
hydrophilic carriers[71], and animal tissue dressings[72].
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Some of the currently available, marketed topical antibiotic treatments for burninjuries [73]

Antimicrobial |Dosage form (Clinical Side effect Contraindications
agents & Indication

Branded

names

Mupirocin Ointment , Perineum, face, |[Increased yeastand |Allergy responseand

Bactroban, centany

cream (2%)

and burns on a
small to medium
surfacearea. a
substitute in the
event of a
sulfonamide
allergy.

skin sensitivity.

bacterial resistance.

Sliver sulfadiazine
(1%), in cream
form, sulfadiazine
thermazene,

and SSD cream.

Cream (1%)

Any kind of burn
(with little,
medium, and big
sections of the
wound exposed).

Leukopenia,
neutropenia, and
skin allergies.

Allergies to
sulfonamides,
newborns, nursing
mothers, and
pregnant women.

Bacitracin 500 IU/g of  [Injuries to the Growth of yeastandAllergic response,
Mycitracin, ointment face, perineum, skin allergies. bacterial resistance,
Neosporin, Triple and graft sites and
antibiotic. caused by burnsof reepithelialization

all sizes. indicators.

A choice in case 0]

allergyto

sulfonamides.
Mafenide Cream(8.5%) [Burn marks on thélnhibition of pain, [Substantial burn area
Sulfamylon. Solution(5%) |nose, ears, andmetabolicacidosis, |(more than 40% of

small area of thg
wound.

and regrowth of the
epithelium.

the Bodysurface
area); sulfonamide
hypersensitivity.
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Chlorhexidine  [Cleanser forthe Burns only onthe [Hypersensitivityof [Severe burns ordeep
Betasept, Bipotch,skin surface. the skin burns.

Calgon Vesta,

Dyna-Hex,

Hibiclens.

Bismuth— Adornments  [favored attirefor [There are noside jallergic responses.
impregnated skin graft recipienteffects mentioned.

petroleum gauze sitesand pediatric

Xeroform applications.

petrolatum

dressing.

Nanocrystalline |[Dressing All burn sizes systemic Burns around the
silver (medium, large, fabsorption of silvereyes, pregnancy, ang
Nanomac Silver and tiny wound  jand skin silver allergy.

Gel. surface areas).  |discoloration.

9. Burn treatment applications for liposome-based formulations

Drug Therapeutic Prefabricated Model used Results Reference
action Formulation

Amphotericin BBurn victims' |Commercial In vitro In opposition to [74]
preferred products that Aspergillus,
broad- include liposomal
spectrum Amphotericin B Amphotericin B has
antifungalagentliposomal in demonstrated

experiments exceptional

antibacterial
effectiveness In

vitro.
Silver Cures and |A topical [Rats were |A single [75]
sulfadiazine  |prevents dressing containingsacrificed, and |administration of
second and [silversulfadiazine [P. aeruginosa fantibiotics
third-degree |encapsulated in a colony- forming fentrapped in
burn & [liposome. unitswere liposomal
wound injectedinto the membranes
infections. produced a
beneficial
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muscle and rat joutcome. It
tissue. would typically cal
for severaldoses of
traditional
treatment.
Epidermal EGF EGF-loaded Rats Rats were used inan [76
growth factor [promotes liposomes in gel experiment tolook
epidermal and [formulations made into  how
dermal |of chitosan. formulations
regenerationto affected healingin
improve second-class
wound healing burn injuries. The
encouraging liposomal  gel
the formulations
developmentof including EGF
cells. based on  the
histochemical data,
had the
highest rate of
epithelialization.
Bupivacaine  |Analgesia Liposomes filled |An investigation Postsurgical [77
following with bupivacaine. |in burn janalgesia was
surgery patients. induced by the
administration
(autograft
harvesting) at the
surgical site in the
burn patient.

10. Current Situation in Burn Therapy and Concepts for the Future

Liposomes have the potential to carry biological pharmaceuticals that are made up of macromolecules including
recombinant proteins, antisense oligonucleotides, and cloned genes[78]. These liposomes can also be changed and
carefully constructed to achieve enhanced drug delivery through various routes of administration. Nevertheless,
there aren't many of this kind in the pharmaceutical market; the challenges of producing liposome-based
medications on a big scale have made them scarce. Liposomal Histx (Quali®-C), for example, is an oral suspension
dietary supplement made by Equisalud that contains vitamin C and Quercetin [ 79]. According to earlier studies,
Vitamin C is a good antioxidant choice for burn patients since it effectively reduces the need for fluid and breathing
during the first stages of the burn infection. In the burn wound stasis area, Quercetin improves tissue viability by
reducing apoptosis and

IJ]NRD2411048 \ International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 11 November 2024 | ISSN: 2456-4184 | [[NRD.ORG

increasing autophagy[80]. Enhancing the bioavailability and effectiveness of these supplements is the primary goal
of employing liposome lipid carriers [81]. Nutricology®, Micro Liposomal C, is an additional illustration of
cutting-edge vitamin C nutrition [82]. However, topical liposome preparation has been created and is applied to the
treatment of burns and other skin injuries. Among these is the Serum for Advanced Repair with Decorté®
Liposomes. Liposomes power this topical serum, which provides long-lasting skin hydration and support
technology[ 83]. It reduces the skin’s infection and elastance and greatly increases its distensibility[84].
Furthermore, because sterols are included in the liposome's constituent parts, liposomes are a useful tool for
protecting retinol against light-induced oxidation. Due to the great augmentation of drug penetration into the deep
skin layer by the deformable liposomes, the combination was considered promising for the management of burn
wounds with deep, partial thickness [85].

11. Some Patents on Liposomes used in burn treatment

Number of patents |Origin  [Title to patent Spheres Date of | Reference
publication
US7476400B2 China High- Liposomes (13  January [86]
concentration 2009
lidocaine

composition and
preparation

techniques
KR100446832B1 South Droplets of [Liposomes |4 September [87]
Korea liquid used inthe 2004
production

of  preparation
for the non-
invasive passage
ofactive
substances
through
obstacles

US20200276231A1 |(United  Improved Liposomes |3 September [88]
State antivirulence for 2020
microorganisms
resistant to
antibiotics
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12. Conversation and Professional Judgement

The first, second, and third phases of burns are distinguished by differences in the extent, depth,and symptoms of the
burned skin, as has been previously stated. As a result, burn treatment can involve everything from skin grafting
and surgery to skin cooling and straightforward topical antibiotic therapy. Third-degree burns are thought to be the
most serious kind and can lead to a variety of health issues [89]. However, when properly cared for with wound
dressingsand other topical therapies, burns that are superficial can mend swiftly, and painlessly, along with minimal
chance of scarring. At the moment, the majority of burn treatments that are sold commercially are topically applied
and traditional. These topical medicines are frequently utilized in the different stages of mild to moderate burn
treatment and a variety of pharmaceutical dose forms, including ointments, creams, gels, and dressings. This is a
result of topical dose forms' non-invasiveness and high patient compliance due to their ease of application and
removal by the injured. Furthermore, topical medication delivery is useful in treating a range of skin conditions,
such as acne, microbial infections, and psoriasis[90].

One of these attempts is medication loading to lipid-based vesicles. It has been demonstrated by earlier studies that
packing drugs into these lipid carriers can greatly enhance their deep skin absorption and diffusion, resulting in
increased skin-healing efficacy. However, systemic antibiotics may be required at high dosages for burn therapy,
which can result in the development of antibiotic resistance. Although topical antibiotics or antiseptics do not lead
to resistance, they are effective but have several negative effects[91]. To prevent and/or treat burn infections, a wide
range of topical antimicrobial medicines have been approved, investigated, or suggested.

The research on cutting-edge burn treatments that use liposome-based medication delivery systems and their many
benefits, is carefully reviewed in the present investigation. Additionally, readers will obtain an improved grasp of
the various burn phases and how to cure them. Consequently, we have offered a comprehensive analysis of
prospective advancements for topical formulations of burn care treatments.

To prevent and treat burn infections, a wide range of topical antimicrobial medicines have been approved,
investigated, or suggested. Burn pathophysiology indicates susceptibility to contagion from a range of bacteria, and
empirical evidence suggests that current treatments outperform systemic antibiotics in terms of clinical success.
Furthermore, the growing prevalence of multidrug resistance emphasizes the significance of safe and efficient
topical treatments.

13. Conclusion

Burn injuries are harmful to both physical and mental health, as they can negatively impact someone's standard of
living. Additionally, treating burns presents several difficulties, particularly when it comes to burn injuries and
scarring from burns of the second and third degree. They necessitate intensive surgical care as well as tissue and cell
culture reconstruction. For those with serious burns, topical liposomal administration may be an option.
characteristics include improved drug stability, easier application over wide surfaces, less systemic toxicity,
increased penetration, and localized antibacterial action.

As liposomes can regulate medication release, improve drug stability, and raise the solubility of poorly soluble
pharmaceutical ingredients, they are at the forefront of cutting-edge techniques resulting in skin regeneration and
burn healing increase patient compliance, and provide greater efficacy with fewer adverse effects. However, the
creation of such formulations necessitates a thorough comprehension of the both chemical and physical
characteristics of the excipients, and active components, manufacturing hydrophobic and hydrophilic medicines
more effectively, and offering a plurality of techniques for administration. liposomes have the potential to allow a
regulated and prolonged release of the medication of drugs applied on the skin. Nevertheless, an effective topical
delivery system for antibiotics intended for burn therapy.

Liposomes are a desirable medication delivery method due to their broad range of applications administered by
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several routes and have been utilized to deliver a variety of drug modalities. They are suitable for excipient
compositions and chemical alterations. Since the discovery of liposomes, new lipid constituents, and preparation
techniques have led to a major modification in the technology used in their creation. The clinical needs of liposome-
based treatment have not yet been satisfied, even though there are numerous FDA-approved liposome-based drugs
on the market and others that are actively being developed. Batch repeatability, minimal entrapment in some drug
candidates, efficient sterilization techniques, shelf stability, and most importantly scale-up for clinical trials are
among the production obstacles.
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