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Role of Topical Feracrylum in Management of
Second Degree Scald Burns

Nivetha', Ravi Kumar Chittoria?, Bharath Prakash?

How to cite this article:
Nivetha, Ravi Kumar Chittoria, Bharath Prakash. Role of Topical Feracrylum in Management of Second Degree Scald Burns.
RFP Jr of Drea 2024;9(1):07-11.

ABSTRACT

Partial and deep partial thickness burn wounds present a difficult diagnosis and prognosis.
Management of burn wound inflicted by the different physical and chemical agents require
different regimes which are poles apart from the regimes used for any of the other traumatic
wounds. In extensive burn, because of increased capillary permeability, there is extensive loss
of plasma leading to shock while whole blood loss is the cause of shock in other acute wounds.
Even though the burn wounds are sterile in the beginning in comparison to most of other
wounds, yet, the death in extensive burns is mainly because of wound infection and septicemia,
because of the immunocompromised status of the burn patients. Current techniques of burn
wound care have significantly reduced the incidence of invasive burn wound infection, altered
the organisms causing the infections that do occur, increased the interval between injury and
the onset of infection, reduced the mortality associated with infection, decreased the overall
incidence of infection in burn patients, and increased burn patient survival.

Feracrylum, a water-soluble combination of partial ferrous salts (II and III) of polyacrylic
acid, is one of the chemical hemostatic agents and an antibacterial agent. Its molecular weight
ranges from 500,000 to 800,000 Daltons, which prevents systemic absorption and prevents
any negative effects on the liver, kidney, adrenals, cardiovascular, or hemostatic systems.
Feracrylum has antibacterial properties, which lowers the risk of wound infection.

Keywords: Topical; Feracrylum; Management; Second degree scald burns.
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medical or health problems; if there are specialized
locations of the burn (face, eyes, ears, nose, hands,
feet and perineum); and if there are any associated
injuries, particularly smoke inhalation and other
traumatic injuries.

Burn wound infections can be classified on
the basis of the causative organism, the depth
of invasion, and the tissue response.? Diagnostic
procedures and therapy must be based on an
understanding of the pathophysiology of the burn
wound and the pathogenesis of the various forms
of burn wound infection. The time related changes
in the predominant flora of the burn wound from
gram-positive to gram negative recapitulate the
history of burn wound infection. Burn wound
infections can be classified on the basis of the
causative organism, the depth of invasion, and
the tissue response.? Diagnostic procedures and
therapy must be based on an understanding of
the pathophysiology of the burn wound and
the pathogenesis of the various forms of burn
wound infection.* The time related changes in
the predominant flora of the burn wound from
gram positive to gram negative recapitulate the
history of burn wound infection.’

MATERIALS AND METHODS

As pilot research, the investigation was carried out
ina higher education facility in july 2023. The research
was entirely descriptive; no statistical analysis was
carried out. After gaining informed consent, the
patient with the scald burn (Fig. 1) was included. The
patient was 3 years old admitted for second degree
scald burns. Feracrylum in solution form was used
as antimicrobial solution (Fig. 2). Serial changing of
dressings of the burns wound was done.

RESULTS

In this study, we had a child with second degree
scald wounds due to boiling water. The wound at
the end of 3 weeks (Fig. 3) showed a significant
reduction in treated area measured by digital
planimetry with a new epithelium development.
After treatment, the size of the raw area surface
decreased (Fig. 3). Due to the application of
feracrylum no pain, soaking was observed, good
hemostasis and no infection was observed.

Fig. 1: Wound at Presentation

RFP Journal of Dermatology / Volume 9 Number 1 / January - June 2024
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fracrylum 19 Sterile
Atiseptic Sc tion™
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Fig. 2: Application of feracrylum over burn surface

Fig. 3: Healed second degree superficial burns

T —— containing 0.05-0.5% of iron. It is biodegradable
DISCUSSION and hygroscopic.® The molecular weight is about
N

5,00,000-8,00,000 Daltons, due to which there is
Feracrylum is a water soluble mixture of  NO systemic absorption. No noted side effects on
incomplete ferrous salt Il and III of polyacrylicacid ~ major organs like liver, kidney, adrenal gland,
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cardiovascular system and hemopoietic system. It
has antimicrobial and wound healing properties.”

Feracrylum has multiple actions for wound care

Antimicrobial action: Feracrylum is not only
haemostatic but also anti-infective against anumber
of Gram-positive and Gram negative pathogenic,
bacterial and fungal strains like

Staphylococcus aureus, Streptococcus pyogenes,
Corynebacterium diptheriae, Salmonella typhi,
Shigella dysentriae, Pseudomonas aeruginosa,
Proteus vulgaris, Escherichia coli.

Trichoderma viridae and Candida albicans.!®

It ruptures microbial cell wall causing cell
lysis. Feracrylum is superior to povidone iodine
for its antimicrobial properties and its efficacy is
comparable to that of povidone iodine."

Feracrylum decreases risk of wound infection
which delays wound healing.

Hygroscopic action: Feracrylum is hygroscopic
in nature and maintains a moist environment at
wound site resulting in faster healing and easy
dressing removal. It promotes growth of healthy
granulation tissue. Feracrylum is available in the
form of a solution (1% w/v feracrylum), gel and
tubes (1% feracrylum) and tulle (3% feracrylum).

Haemostatic action: It causes activation of
thrombin (factor Ila) which is a serine protease that
converts soluble fibrinogen into insoluble strands
of fibrin thus forming clot as well as catalyzing
many other coagulation related reactions in blood
coagulation.®

Also, feracrylum on coming in contact with
blood proteins especially albumin, it forms a
biodegradable water insoluble synthetic complex
creating a large rubbery clot which forms a
physical barrier on wound surface and stops
capillary bleeding and oozing in 2-3 minutes. It is
non allergic with no systemic absorption.’

CONCLUSION

The present study, results may conclude that
better size reduction of raw area (high percentage
of epithelized area) and lesser incidence of wound
infection when Feracrylum was used.Topical
feracrylum can be used to manage burn wounds
with satisfactory results. The time taken by the
patients to recover from pain, resume their normal
activity and also with regard to normal food intake
was rapid.

It is a good topical agent for prevention of
infection of the burn wounds. Further studies are
recommended with large sample size to confirm
these findings.
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ABSTRACT

Burns to the perineum and buttocks are difficult to heal for a number of reasons, including
the constant threat of contamination and shear stress. Pathogens can easily penetrate the
wound bed and induce systemic infection. Patients' recovery is further delayed by lengthy
healing times, which increases their pain and psychological stress as a result of the injury.
Though they are rare, significant burns to the lower trunk and lower limbs can also involve
the external urethra, penis, labial tissues, anal opening, and distal rectal mucosa. In this case
report, we discuss the management of perineal burn wounds in our center.

Keywords: Management; Scald; Burns; Perineum.

INTRODUCTION

urns to the genitalia and perineum have

detrimental effects on a person’s quality of life
in terms of their physical, functional, sexual, and
psychological well-being.! Because of the severity
of these burns, both the patient and the treating
surgeon are very concerned about them.? As the
thighs and lower abdomen protect this area from
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severe burns, fortunately, these burns are not as
common as they may be. These patients usually
experience a lengthy hospital stay that is linked to
high morbidity and elevated mortality. In essence,
rather than the perineal burn specifically, the
prolonged institutional stay and high mortality
represent the severity of trauma.’ The purpose of
this study was to report our experience with the
management and outcome of perineal burns at our
burn center in a tertiary care hospital in Southern
India.

MATERIALS AND METHODS

This study was conducted in the Department
of Plastic Surgery in a tertiary care center in South
India after obtaining the departmental ethical
committee approval. Informed written consent
was taken from the patient. 3-year-old girl had
scald burn injury when accidental self-fall into hot
water where in she sustained injuries to perineum,
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bilateral gluteal region and genitals (Fig. 1). Patient =~ managed according to WHO burn protocol and
was admitted with the above symptoms and  IBSI protocol. She underwent Wound debridement

FRERTEN

FERERUREL

Fig. 1: Perinealscald burns at presentation

and hydrotherapy. The wound debridement was  for infection (Fig. 3). The wounds were managed
done with mechanical dermabrasion (Fig. 2).  with Regenerative therapies like Autologous
Feracrylum solution was used to clean the wound  Platelet Rich Plasma, collagen scaffold application
to prevent infection as the region is more prone  with silver-based ointment, Negative Pressure

gacrylum 1°¢
tiseptic Sc tion™

Bhemostatic & e
'C ~ Antiseptic
Samma Sterilizeg

Sterile Solution
wemfer

Fig. 2: Mechanical dermabrasion assisted tangential excision Fig. 3: Feracrylum 1% in burn wounds

wound therapy (Fig. 4-6). Once wound showed  scarring. We also used low-level laser therapy and
promising signs of healing and epithelization was  autologous platelet rich plasma every week for 3
complete, we applied Silicone gel and silicon sheet ~ weeks till complete healing of the burn wounds.
over the healed wound to prevent the abnormal
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2.

Fig 7. Healed burn wound at discharge
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RESULTS

Patient burn wounds healed and there was
minimal abnormal scarring and no hypertrophic
scarring at the time of discharge (Fig. 7). Pressure
garment was provided at the time of discharge
(Fig. 8). Vancouver Scar Scale - 3/13 at the time of
discharge.

DISCUSSION

Burns to the perineum and genitalia can
potentially impair or destroy function, aesthetics,
and the ability to maintain proper hygiene. The loss
of normal tissue and scarring can limit movement,
and cause pain, disfigurement, and social
embarrassment. Surveillance for preservation of
genitourinary and sexual function is a component
of the treatment plan. The initial management of
patients with superficial and deep burns to the
perineum and genitalia prior to any potential
surgical management is conservative, including
cleansing, gentle gauze debridement of loose
burned tissue if present, and coverage with topical
antimicrobial agents and dressings. The wound
healing rate with conservative measures ranges
from approximately 80 to 96 percent.>

For patients with substantial burns involving the
perineum and/or genitalia alone, or including the

Fig 8. Pressure garment at discharge

inguinal or lower truncal areas, the management is
more complex. The thighs should be maintained at 15°
abduction to facilitate healing and dressing changes.
In addition to local topical agents and dressings,
the initial management of the extensively burned
patient also includes protecting the urethral meatus
from obliteration due to swelling and protecting the
burned skin from urinary and fecal contamination.>?

Autologous platelet rich plasma is an upcoming
and proven treatment modality for patients
with burn injuries wherein concentrated platelet
preparations are used which enhance body
regenerative process. Several kinds of bioactive
mediators, including immunological mediators,
clotting factors, chemokines, integral membrane
proteins, adhesion proteins, growth factors, and
clotting factors, are stored and prepared to react
to tissue injury inside the cytoplasmic granules of
platelets. In wounds treated with PRP, the bioactive
mediators have a favorable impact on cellular
development, proliferation, differentiation, and
re-epithelialization by promoting angiogenesis,
mitogenesis, and controlling the endogenous
inflammatory process.* The advantage of allogeneic
PRP is that it can be obtained from willing blood
donors, and its derivatives can be used right away
without the requirement for clinicians to get a
patient sample. In some clinical circumstances,
such as those involving acute burns when patients
may be fluid depleted and thrombocytopenic, this
may be helpful. Other conditions that preclude
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the creation of PRP include hemophilia, sepsis,
or infection; related contraindications include the
use of NSAIDs or corticosteroids, tobacco usage,
malignancies, and anemia.

LLLT, which can trigger photochemical
reactions in tissue and cells, is sometimes referred
to as biological stimulation or photobiological
regulation. Previous research has demonstrated that
LLLT affects the photoreceptors on mitochondria,
stimulates the electron transport chain of produced
energy, enhances mitochondrial respiration, and
boosts the synthesis of adenosine triphosphate
(ATP). As a result, LLLT has the ability to change
the cellular redox state and to trigger the activation
of signaling pathways that drive transcription
factors involved in proliferation, tissue repair, and
regeneration.®

The various dressings and tissue-engineered
constructions used in burn therapy depend
heavily on biomaterials. The major goal of
employing them is to mimic the skin’s ECM, which
is composed of laminin, elastin, collagen, and
proteoglycans. Laminin gives the skin strength,
while proteoglycans give it moisture and viscosity.
Biomaterials of diverse origins are employed in
skin grafts and substitutes, and the decision made
during scaffold manufacturing is crucial because
it can affect in situ regeneration. These materials’
characteristics control cell behavior and facilitate
the development of new tissue. Biodegradability,
momentary mechanical support, and permeability
are the primary needs. Scaffolds can be either
with or without cells, and the latter can be
further broken down into dermal, epidermal,
and epidermal-dermal composites depending on
the methodology.®According to theory, negative
pressure might generate an interstitial gradient
shift that can reduce oedema and, as a side effect,
promote cutaneous perfusion, facilitating the
evacuation of blood or serous fluid. Additionally, it
is hypothesized that NPWT’s capacity to generate
a mechanical stress or force that directly influences
cellular activity, particularly the growth of new
blood vessels, may help slow the advancement of
burn wounds. Additionally, it may be desirable
to maintain a wet environment that offers ideal
circumstances for epithelialization and prevents
tissue desiccation.”

The skin surface temperature of hypertrophic
burn scars under SGS is increased by 1.7°C, and
temperature increases of this magnitude can
significantly increase collagenase activity and
could affect scarring. As a result, it is possible

that an increase in skin surface temperature is
involved in the mechanism of action of silicone
based products for scar management. Because it
has been suggested that the negative static electric
field produced by friction between SGS and the
skin may cause collagen realignment and lead to
the involution of scars, the development of a static
electric field may also be implicated.®

The way feracrylum works is by building
water-insoluble multi-complexes with different
proteins, including those found in blood. The
hemostatic effect of feracrylum is given through
the creation of a synthetic complex on the wound
surface that consists of its adduct with plasma
proteins, primarily albumin. The in-vitro mixture
of feracrylum and serum albumin results in a
substantial rubbery clot. The feracrylum-albumin
combination degrades over time like all other
biodegradable polymers. After that, these subunits
are ejected. The benefit of feracrylum is that it
combines antibacterial activity with little local
toxicity or irritation, making it useful in preventing
acute, chronic, and hospital infections, especially
in post-operative wounds, and facilitating wound
healing.’

CONCLUSION

With advent of newer technologies, treatment of
scald burn wounds has been much more streamlined
and producebetterresultsin patients. Inour experience
we have seen better wound healing in patient with
scald burns with minimal scarring. However large
randomized control trials are necessary to establish
association between the same.
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ABSTRACT

There are currently no clear cut guidelines available to help clinicians discern whether a
chronic wound is infected or prone to infection. Similarly, there are no established guidelines
to assist in determining when systemic antibiotics are necessary or how long they should be
administered. This absence of widely recognized guidelines may result in the overuse and
misuse of systemic antibiotics, potentially leading to adverse drug reactions and the emergence
of multidrug-resistant bacteria. Introducing a straightforward tool for assessing infection risk
in patients with chronic wounds could aid clinicians in deciding when systemic antibiotics are
warranted and in ensuring their appropriate use, ultimately possibly curbing the overreliance

on such medications.

This study highlights the role of W.A.R. score as a wound infection prediction score.

Keywords: W.A.R.; Score; Wound; Prediction; Infection.

INTRODUCTION

hronic wounds are associated with a significant
increase in health care utilization and health
care costs,! increased morbidity and mortality,> and
decreased quality of life.? In addition, patients with
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chronic wounds have more exposure to systemic
antibiotics compared with patients without
chronic wounds, putting them at a higher risk
for developing multidrug-resistant organisms
(MDROs) and other adverse events.* Because of
this, it is vital for health care providers to identify
when a chronic wound is at risk for infection to
avoid both the overuse and underuse of systemic
antibiotics.> Despite this, no widely accepted
guidelines exist to assist clinicians in determining
when a chronic wound is infected or at risk for
infection, nor do definitive guidelines exist to
aid the clinician in determining the indication or
duration of systemic antibiotics.” This ambiguity
can lead to excessive and improper use of systemic
antibiotics, which then contributes to adverse drug
events (ADEs) and the development of MDROs in
not only the patient but also in the community.’
The Wounds at Risk (W.A.R.) score (Fig. 1) is a tool
used to assess the risk of infection in patients by
scoring a number of host factors that can contribute
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to an increased risk for infection in wounds.
Implementing this simple tool could help clinicians
determine the indication and appropriate use of
systemic antibiotics and potentially reduce the use
of systemic antibiotics in this patient population.

The Infectious Diseases Society of America
(IDSA), the British Society for Antimicrobial
Chemotherapy, and the European Wound
Management Association all concur that no
universally accepted diagnosis criteria for an
infected chronic wound exists.®”® They also
agree that the traditional signs and symptoms
of infection include redness (erythema/rubor),
warmth (calor), purulence, swelling or induration
(tumor), and tenderness and pain are not always
present in infected chronic wounds.”® In fact,
in the IDSA’s guidelines for the diagnosis and
treatment of diabetic foot infections, the presence
of at least 2 of these symptoms is enough to

both diagnose a diabetic foot infection and treat
with systemic antibiotics, but the authors of the
guidelines warn that these diagnostic criteria
are based solely on expert opinions and not
evidence.?

This study highlights the role of W.A.R. score as
a wound infection prediction scores

MATERIALS AND METHODS

This study was conducted in a tertiary care
hospital in South India after obtaining department’s
scientific & ethical committee approval. Informed
consent was taken from the patient & attendants.
The W.A.R. score was applied on a left trochanter
pressure ulcer (Fig. 2) and score was 6 at the time
of admission.

Since the W.A.R score was more than 3,

Risk Class

Risk Condition

Yes  Per Risk: 1 Point

1 Acquired immunosuppressive disease (eg, diabetes mellitus)

Acquired immune defect due to medical therapy such as cyclosporine, methotrexate,

glucocorticoids, or antibodies
Solid tumor disease

Systemic hematological disease

Postsurgical wound healing disorder, which results in (unplanned) secondary healing

Problematic hygienic conditions related to social or occupational environment

Patient age >80 years

Young patient age (premature infants and infants)

Wounds persisting >1 year

Wound dimensions >10cm?Chronic wounds of any etiology having a depth of >1.5cm

Extended inpatient status >3 weeks

Per Risk: 2 Points

2 Severe acquired immune defects (eg, HIV infection)

Heavily contaminated acute wounds

Bite, stab, and gunshot wounds penetrating 1.5cm-3.0cm

Per Risk: 3 Points

3 Severe innate immunodeficiency (eg, Wiskott-Aldrich syndrome, DiGeorge syndrome,
immunodeficiency after stem cell transplantation, AIDS, immunosuppressive therapy)

Traumatically contaminated wound after debridement

Wounds that have a direct connection to organs or functional structures (eg, joints) or
which contain foreign material (eg, prothesis)

Total Score:

WAR Score <3 Patient not at increased for wound infection; systemic antibiotics may NOT be indicated
WAR score 24: Patient is at increased risk for wound infection; systemic antibiotics may be indicated

WAR: Wounds at Risk for infection

Fig. 1: Parameters for Calculating W.A R score!
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appropriate antimicrobial therapy was started.

Fig. 2: Left trochanteric pressure ulcer with W.A.R. Score 6 at
admission.

RESULTS

The W.AR. score was found to be 6 which is
more than 3 soappropriate antimicrobial therapy
was started and hence W.A.R score could guide us
in starting the antimicrobial therapy at admission.

As the antimicrobial therapy was started in time
there was improvement in the wound condition

(Fig. 3).

Fig. 3: Wound after initiation of antimicrobial therapy

We found W.AR. score usefulas a wound
infection prediction score at the time of admission
and whether to start antimicrobial therapy or not.

DISCUSSION

The W.A.R. score emphasizes the need to
consider not only the wound appearance and
presentation, but the entire patient, including
immune status, age, social factors, wound
chronicity, and other holistic factors. Without
sufficient guidelines to assist clinicians in
deciding whether to start or continue antibiotics
for a chronic wound, a score to help guide these
decisions can help reduce both the underuse and
overuse of antibiotics and potentially reduce
the incidence of ADEs related to antibiotic
use, including the development of MDROs at
a local level. The W.A.R. score also can help to
raise awareness to the fact that all wounds are
contaminated, and the use of systemic antibiotics
in even critically colonized wounds is not
indicated in most chronic wounds. Most chronic
wounds benefit from local antiseptics and
aggressive wound care management.”?

The W.AR. score emphasizes the need to
consider not only the wound appearance and
presentation, but the entire patient, including
immune status, age, social factors, wound
chronicity, and other holistic factors. Without
sufficient guidelines to assist clinicians in
deciding whether to start or continue antibiotics
for a chronic wound, a score to help guide these
decisions can help reduce both the underuse and
overuse of antibiotics and potentially reduce
the incidence of ADEs related to antibiotic
use, including the development of MDROs at
a local level. The W.A.R. score also can help to
raise awareness to the fact that all wounds are
contaminated, and the use of systemic antibiotics
in even critically colonized wounds is not
indicated in most chronic wounds. Most chronic
wounds benefit from local antiseptics and
aggressive wound care management.”

The W.AR. score serves as a valuable aid for
clinicians in gauging infection risk and making
informed decisions regarding the necessity of
antimicrobial therapy.

We found W.A.R. score usefulas a wound
infection prediction score at the time of
admission and whether to start antimicrobial
therapy or not.

The limitation of our study is that it
is applied on a single case and a large
randomized double blind controlled study is
required to validate our study.
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CONCLUSION

We found W.A.R. score usefulas a wound
infection prediction score at the time of
admission and whether to start antimicrobial
therapy or not.

The limitation of our study is that itis applied
on a single case and a large randomized double
blind controlled study is required to validate
our study.
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ABSTRACT

Drug administration with transdermal patches is a non-invasive technique. It is an adhesive
patch that is intended to penetrate the skin and enter the bloodstream, distributing a precise
dosage of medication throughout the body. Compared to other administration methods,
transdermal medication delivery is less intrusive, more patient-friendly, and able to avoid
first-pass metabolism and the harmful acidic environment of the stomach that arises from oral
drug absorption. Transdermal patches have garnered interest and been used for many years
to treat a variety of illnesses and ailments. These medications include nitroglycerin, clonidine,
nicotine, and fentanyl. This approach has also been investigated recently for the delivery of
biologics in several applications. Here, we examine the body of research on the design

Keywords: Transdermal patch; Types; Advance in transdermal patch.

INTRODUCTION
n additional method of administering
medications through the skin layer is

transdermal drug delivery.!? The medication
enters the bloodstream through the epidermis and
travels across the body’s systems before arriving at
the intended location.** Compared to alternative
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administration = methods, the transdermal
medication delivery approach offers a number of
advantages. Some examples are the capacity to
avoid first-pass metabolism in the liver, the ability
to avoid the digestive tract, and the capacity to
administer continuous dosages of medications
over a prolonged length of time.”® Other methods
of administering drugs, such intravenous, may
hurt and raise the risk of infection. However, the
oral route is ineffective, and it is challenging to
regulate the amount when using the inhalation
approach. Given its benefits over alternatives, A
transdermal patch is a medicated patch that can
be applied topically to provide medication at a
specified rate directly into the bloodstream via the
layers of skin. Actually, the most practical way to
administer is via patches. They can be stopped at
any time, and the course of treatment can last for
several days because they are non-invasive. They
have various sizes and are made up of several
substances.”® Through diffusion processes, the
patch can introduce active substances into the
systemic circulation once it is put to the skin. High
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concentrations of active ingredients that stay on the
skin for a long time can be found in transdermal
patches. The nitroglycerin patch was one of the
earliest transdermal patches created in 1985. Gale
and Berggren created the patch, which makes
advantage of a rate controlling ethylene.

DESIGN OF TRANSDERMAL PATCH

A number of variables, including skin
permeability, the area and length of the application,
and the skin’s metabolic activity (i.e., first pass
metabolism), influence how well a drug travels
through the skin. Actually, each medication has
distinct qualities that can influence transdermal
delivery. The medication needs to be non-ionic
and somewhat lipophilic in order to penetrate the
epidermal barrier and achieve sufficient absorption
and penetration.®'? It is more difficult for molecules
bigger than 500 Daltons to get through the stratum
corneum, and the drug’s therapeutic dose should
preferably be less than 10 mg daily.

Components of transdermal patch

The patch’s outermost layer, known as the
backing layer, shields the inner layers from the
elements. Typically, a flexible, waterproof substance
like polyethylene or polypropylene is used to create
this layer."'? The purpose of the adhesive layer is
to adhere and maintain the patch’s position on the
skin. Usually, it is composed of a skin friendly,
hypoallergenic adhesive that is robust. Drugs that
are absorbed through the skin are found in the
drug layer. It is designed to release the medications
gradually and at a steady pace. The rate at which
the medications are released from the patch is
managed by the rate controlling membrane. Drugs
can flow through most semi-permeable membranes
because they are made of such materials.

TYPES OF PATCH"®"®

1. Drug in adhesive system
2. Drug in reservoir system
3. Drug in matrix system

4. Drug in micro reservoir system

Adhesive System Drug

The most basic type of membrane permeability
control system is this one. This system’s adhesive
layer, which holds the many layers together, is

drug-containing. The backing and liner are layered
with the medication combination.

System of Reservoirs™

The medicine is delivered through the
microporous rate controlling membrane of this
device, which is sandwiched between the backing
layer and the drug reservoir. Within the reservoir
chamber, the medicine may be disseminated in a
solid polymer matrix or exist in the forms of a gel,
suspension, or solution.

Drugs in the Matrix System are evenly distributed
within hydrophilic or lipophilic polymer matrices.
Affixed to drug-containing discs with regulated
thickness and surface area is the resultant drug
containing polymer."”

System of Micro-Reservoirs'"

This system combines a matrix dispersion system
with a reservoir. In order to construct thousands
of non-leaching tiny drug reservoirs, the drug is
prepared here by first suspending drug solids in an
aqueous solution of a water soluble liquid polymer
and then uniformly dispersing the solution in a
lipophilic polymer.

Micro needle

The most basic kind of microneedles are solid
ones, which are made up of solid needles that
pierce the skin to form microscopic channels. Solid
microneedles are frequently employed in cosmetic
and medication administration procedures.

Hollow Microneedles: These microneedles can
transfer liquids or medications into the skin because
of their hollow cores. Hollow microneedles are
frequently utilized for interstitial fluid collection
and transdermal medication administration.

Coated Microneedles: When a coating on these
microneedles penetrates the skin, it dissolves
and releases medication or other substances.
Transdermal medication delivery frequently makes
use of coated microneedles.”

Dissolving Microneedles: By using materials
that dissolve in the skin, these microneedles
enable the regulated release of medications or
other substances. Microneedles that dissolve are
frequently.

Advancement in transdermal patch

There are just two uses for conventional
transdermal patches:medicationreleaseandstorage.
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While there are several benefits to this approach,
traditional patching has numerous difficulties and
disadvantages, such as low release or restricted
dosage. Transdermal medication delivery has seen
anumber of advancements to date.?? Among these
include the creation of innovative patches with
improved drug penetration and release, increased
loading, and precise drug sensing and release
capabilities. All things considered, transdermal
medication administration is a burgeoning field of
study and research, with a plethora of fascinating
new advancements to come, as will be covered
below.

1. Smart patch

Sensors and other technologies are built into
smart patches so that they may monitor patient
circumstances and modify medicine delivery as
necessary.” A team of scientists created a smart

patchsensor platformin 2014 that uses microneedles
to provide diabetics with continuous, painless
intradermal glucose monitoring. This patch works
by immobilizing the glucose specific c-enzyme
glucose oxidase (GOx) and acting as an electrical
mediator for glucose detection using a conducting
polymer, suchas poly (3,4-ethylenedioxythiophene)
(PEDOT).

2. Degradable patch

Drugs and vaccinations that are not well absorbed
by the body can be delivered with great efficiency
using dissolving microneedles (MNs).?*?* Effective
transdermal insulin delivery was accomplished by
localizing insulin to the needle using a two-step
injection and centrifugation procedure. Insulin
from MN patches had a relative pharmacological
availability of 95.6% and a relative bioavailability
(RBA) of 85.7%. This study shows that compared to

O Glucose
\§> Stimulate

£ Glucose sensing enzym

4 Insulin

High glucose detected

traditional subcutaneous injection, using dissolving
patches for insulin delivery results in a satisfactory
relative bioavailability (RBA), indicating the
usefulness of dissolving patches for the treatment
of diabetes.

Insulin released from smart patch

Anadditional research team created a hypotensive
biodegradable patch for transdermal delivery of
sodium thiosulfate (ST) and sodium nitroprusside
(SNP). Using centrifugal casting, soluble
microneedles containing SNPs and STs were created.
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By using this technique, SNPs were delivered onto
microneedles in a stable manner and then promptly
released into the bloodstream. Antihypertensive
microneedle treatment (aH-MN) reduced blood
pressure significantly and quickly. It satisfied the
clinical standards for controlling blood pressure in
cases of hypertension emergency.?% Simultaneous
ST treatment successfully reduced negative effects
(such as organ damage) brought on by ongoing
SNP consumption. An effective and patient friendly
biodegradable patch for antihypertensive treatment
was demonstrated in this study.

CONCLUSION

With numerous benefits over alternative
administration methods, transdermal patch
technology is a useful drug delivery technique.
Patches can deliver continuous drug dosing for
a longer amount of time by avoiding the first-
pass metabolism and digestive system. They
are frequently used to administer medications
for a range of conditions, including hormone
replacement therapy, chronic pain, and motion
sickness. Transdermal patch technology has
advanced significantly in recent years, with the
creation of smart, biodegradable/solvent, high-
loading/release, and 3D-printed patches among
its numerous innovations. Although transdermal
patches hold promise as a convenient and efficient
drug delivery method for a range of conditions,
there are a few obstacles that need to be addressed.
These include the potential for self-inflicted
toxicity due to incorrect dosing, poor adhesion,
low drug penetration, and potential trigger for
skin irritation.

REFERENCES

1. Dull P. Transdermal oxybutynin (oxytrol)
for urinary incontinence. Am. Fam. Physician.
2004;70:2351-2352.

2. Ho C. Transdermally-delivered oxybutynin
(Oxytrol(R) for overactive bladder. Issues
Emerg. Health Technol. 2001;24:1-4.

3. KurzA. FarlowM., Lefevre G. Pharmacokinetics
of a novel transdermal rivastigmine patch
for the treatment of Alzheimer’s disease: A
review. Int. |. Clin. Pract. 2009;63:799-805. doi:
10.1111/.1742-1241.2009.02052.x.

4. Lefevre G., Pommier F., Sedek G., Allison
M., Huang HL. Kiese B, Ho Y.,

10.

11.

12.

13.

Appel-Dingemanse ~ S.  Pharmacokinetics
and bioavailability of the novel rivastigmine
transdermal  patch  versus rivastigmine
oral solution in healthy elderly subjects.
J.  Clin. Pharmacol. 2008;48:246-252. doi:
10.1177/0091270007312154.

(Neupro) for the treatment of Parkinson’s disease.
Issues Emerg. Health Technol. 2008;112:1-6.

Jessen L., Kovalick L.J.,, Azzaro A.J. The
selegiline transdermal system (emsam): A
therapeutic option for the treatment of major
depressive disorder. P T Peer-Rev. ]. Formul.
Manag. 2008;33:212-246.

Johnson P., Hansen D., Matarazzo D., Petterson
L., Swisher C. Trappolini A. Transderm
Scop for prevention of motion sickness. N.
Engl. J. Med. 1984;311:468-469. doi: 10.1056/
NEJM198408163110713.

Swaminathan S.K., Strasinger C., Kelchen M.,
Carr]., YeW., Wokovich A., Ghosh P., Rajagopal
S., Ueda K., Fisher J., et al. Determination
of Rate and Extent of Scopolamine Release
from Transderm Scop(R) Transdermal Drug
Delivery Systems in Healthy Human Adults.
AAPS PharmSciTech. 2020;21:117. doi: 10.1208/
512249-020-01658-4.

BhasinS., Storer T.W., Asbel-Sethi N., Kilbourne
A., Hays R,, Sinha-Hikim I., Shen R., Arver S.,
Beall G. Effects of testosterone replacement
with a mnongenital, transdermal system,
Androderm, in human immunodeficiency
virus-infected men with low testosterone levels.
J. Clin. Endocrinol. Metab. 1998;83:3155-3162.
doi: 10.1210/jc.83.9.3155.

De Sanctis V., Vullo C, Urso L., Rigolin
F., Cavallini A. Caramelli K. Daugherty
C., Mazer N. Clinical experience using the
Androderm testosterone transdermal system in
hypogonadal adolescents and young men with
beta-thalassemia major. J. Pediatr. Endocrinol.
Metab. 1998;11((Suppl. 3)):891-900.

Buch A. Shen L., Kelly S, Sahota R,
Brezovic C., Bixler C., Powell J. Steady-state
bioavailability of estradiol from two matrix
transdermal delivery systems, Alora and
Climara. Menopause. 1998;5:107-112.  doi:
10.1097/00042192-199805020-00009.

Rozenbaum H., Birkhauser M., De Nooyer C.,
R., Pornel B., Schneider H., Studd J. Comparison
of two estradiol transdermal systems (Oesclim
50 and Estraderm TTS 50). I. Tolerability,
adhesion and efficacy. Maturitas. 1996;25:161-
173. doi: 10.1016/50378-5122(96)01068-7.

Youngkin E.Q. Estrogen replacement therapy
and the estraderm transdermal system. Nurse
Pract. 1990;15:19-26, 31. doi: 10.1097/00006205-
199005000-00005.

RFP Journal of Dermatology / Volume 9 Number 1 / January - June 2024



14.

15.

16.

17.

18.

19.

20.

Sandhiya, N Deepa, Salma R .et al. Recent Advance in Transdermal Patch 29

Wokovich A.M., Prodduturi S., Doub W.H,,
Hussain A.S., Buhse L.F. Transdermal drug
delivery system (TDDS) adhesion as a critical
safety, efficacy and quality attribute. Eur. J.
Pharm. Biopharm. 2006;64:1-8. doi: 10.1016/j.
€jpb.2006.03.009.

Kim Y.C., Park JH. Prausnitz M.R.
Microneedles for drug and vaccine delivery.
Adv. Drug Deliv. Rev. 2012;64:1547-1568. doi:
10.1016/j.addr.2012.04.005.

Li W.Z., Huo M.R,, Zhou J.P., Zhou Y.Q., Hao
B.H., Liu T., Zhang Y. Super-short solid silicon
microneedles for transdermal drug delivery
applications. Int. J. Pharm. 2010;389:122-129.
doi: 10.1016/j.ijpharm.2010.01.024.

Permana A.D., Tekko IA., McCrudden
M.T.C., Anjani Q.K., Ramadon D., McCarthy
H.O., Donnelly RF. Solid lipid nanoparticle-
based dissolving microneedles: A promising
intradermal lymph targeting drug delivery
system  with  potential for enhanced
treatment of lymphatic filariasis. ]. Control.
Release. ~ 2019;316:34-52.  doi:  10.1016/j.
jeonrel.2019.10.004.

Cheung K., Das D.B. Microneedles for
drug delivery: Trends and progress.
Drug Deliv. 2016;23:2338-2354. doi:

10.3109/10717544.2014.986309.
Ita K. Transdermal Delivery of Drugs with

Microneedles-Potential ~ and  Challenges.
Pharmaceutics. 2015;7:90-105. doi: 10.3390/
pharmaceutics7030090.

Ashraf M.W., Tayyaba S. Nisar A,

Afzulpurkar N., Bodhale D.W. Lomas T,
Poyai A., Tuantranont A. Design, fabrication
and analysis of silicon hollow microneedles for
transdermal drug delivery system for treatment

of hemodynamic dysfunctions. Cardiovasc. Eng.
2010;10:91-108. doi: 10.1007/5s10558-010-9100-5.

21.

22.

23.

24.

25.

26.

27.

O'Mahony C., Sebastian R. Tjulkins F.,
Whelan D., Bocchino A., Hu Y., O’Brien J.,
Scully J., Hegarty M., Blake A., et al. Hollow
silicon = microneedles, fabricated  using
combined wet and dry etching techniques,
for transdermal delivery and diagnostics.
Int. ]. Pharm. 2023,637:122888. doi: 10.1016/j.
ijpharm.2023.122888.

Ma Y., Gill HS. Coating solid dispersions on
microneedles via a molten dip-coating method:
Development and in vitro evaluation for
transdermal delivery of a water-insoluble drug.
J. Pharm. Sci. 2014;103:3621-3630. doi: 10.1002/
jps.24159.

B.Z., He M.C,, Zhang X.P., Fei WM., Cui Y.,
Guo X.D. A novel method for fabrication of
coated microneedles with homogeneous and
controllable drug dosage for transdermal drug
delivery. Drug Deliv. Transl. Res. 2022;12:2730-
2739. doi: 10.1007/s13346-022-01123-8.

Chen Y. Chen B.Z, Wang Q.L, Jin X,
Guo X.D. Fabrication of coated polymer
microneedles for transdermal drug delivery. J.
Control. Release. 2017;265:14-21. doi: 10.1016/].
jeonrel.2017.03.383.

Gill H.S., Prausnitz M.R. Coated microneedles

for  transdermal delivery. ].  Control.
Release.  2007;117:227-237. doi:  10.1016/j.
jeonrel.2006.10.017.

Dalvi M., Kharat P., Thakor P., Bhavana V.,
Singh S.B., Mehra N.K. Panorama of dissolving
microneedles for transdermal drug delivery.
Life Sci. 2021;284:119877. doi: 10.1016/j.
1fs.2021.119877.

Dillon C., Hughes H., O'Reilly N.J., McLoughlin
P. Formulation and characterisation of
dissolving microneedles for the transdermal
delivery of therapeutic peptides. Int. J. Pharm.
2017;526:125-136. doi: 10.1016/j.jjpharm.2017.

>©b<

RFP Journal of Dermatology / Volume 9 Number 1 / January - June 2024



30

Instructions to Authors

Submission to the journal must comply with the Guidelines for Authors.
Non-compliant submission will be returned to the author for correction.

To access the online submission system and for the most up-to-date version of the Guide
for Authors please visit: http:/ /www.rfppl.co.in

Technical problems or general questions on publishing with RFP]D are supported by
Red Flower Publication Pvt. Ltd.'s Author Support team
(http:/ /rfppl.co.in/article_submission_system.php?mid=5#)

Alternatively, please contact the Journal’s Editorial Office for further assistance.

Editorial Manager
Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-I1
Mayur Vihar Phase-I
Delhi - 110 091(India)
Mobile: 9821671871, Phone: 91-11-79695648
E-mail: author@rfppl.co.in

RFP Journal of Dermatology / Volume 9 Number 1 / January - June 2024



Case Report

RFP Journal of Dermatology
Volume 9 Number 1, January - June 2024

Asymmetrical Peripheral Gangrene Due to Norepinephrine Injection

Pragya Nair!, Mauli Shah? Jalpa Patel?, Dharmesh Parmar*

How to cite this article:

Pragya Nair, Mauli Shah, Jalpa Patel. Asymmetrical peripheral gangrene Due to Norepinephrine Injection. RFP Jr of Drea

2024;9(1):31-34.

ABSTRACT

Norepinephrine (NE) is commonly recommended as a first-line vasopressor treatment
for the majority of adult patients with acute circulatory failure. Critically ill patients with
circulatory shock may need rescue treatment with high doses of NE, which can be associated
with a poor outcome due to excessive vasoconstriction. Herein we present a patient of post-
partum hypovolemic shock who developed gangrenous changes in the digits of her hands

after norepinephrine administration.

Keywords: Norepinephrine; Vasoconstriction; Gangrene.

INTRODUCTION

34 year old female with no known

co-morbidities presented to the trauma centre
with persistent vaginal bleeding following an
explorative laparotomy under spinal anaesthesia
after a full term normal delivery (3 kg male
child) with episiotomy. On presentation the
patient had hypotension (Blood Pressure-70/50
mmHg) and was given fluid resuscitation with
10 cryoprecipitate. The patient was immediately
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shifted to the operation theatre for emergency
obstetric hysterectomy and was given 4 fresh
frozen plasma, 4 Platelets, 10 cryoprecipitate
and 4 packed cell volume for the 700 ml blood
loss intra-operatively. The patient was shifted to
the critical care centre and given intravenously
noradrenaline 2 amp in 50cc of normal saline at
4ml/ hour infusion rate for 4 days.

After 3 days, the patient developed painful
reddish lesions over both hands. The patient also
complained of blackening of left hand ring finger
and fluid filled lesions over both hands and feet.
On examination gangrenous changes of size
approximately 2 x 3 cm over left hand ring finger
were noted. (Fig. 1 & b) Erythematous, tender,
inflamed plaques of size approximately 1 x 2 cm in
size over right hand (Fig. 2) and few erythematous
macules and bullae over both dorsum of feet was
present. (Fig. 3) The patient did not have history of
any topical application before appearance of lesions
or any food or drug allergy. No similar complaints
in the past were noted. The patient had a Full term
normal delivery of a 2.5 kg male child 11 years ago
but did not have any blood transfusions or similar
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Fig. 1: Gangrenous changes of size approximately 2 x 3 cm over left hand ring finger

a) Palmar aspect b) Dorsal aspect

Fig. 2: Erythematous, tender, inflamed plaques of size approximately 1 x 2 cm in
size over right hand.

Fig. 3: Few erythematous macules and bullae over both dorsum of feet
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episodes during that delivery. No history of hair
loss or Raynaud’s phenomenon was elicited. The
patient was started on Inj Enoxaparin 0.4 ml SC
once daily for 7 days followed by tab Apixaban 5
mg twice a day, tab Aspirin 75 mg once daily and
local application of silver sulphadiazine and zinc
sulphate cream twice a day. She gradually showed
improvement in the form of resolution of blisters
which was replaced by gangrenous changes over
left ring and little finger. (Fig. 4a & b)

DISCUSSION

Intravenous = norepinephrine (NE), an
alpha-receptor stimulator, with vasoconstrictor
properties, is used in patients with septic shock
and hypotensive states, but on occasion it may
produce extreme local vasoconstriction resulting
in necrosis of tissues.! It also has some {31 receptor

Fig. 4: Gangrenous changes over left ring and little finger after treatment

a) Palmar aspect

agonist activity that results in a positive inotropic
effect on the heart at higher doses.?

The precise pathophysiology of vascular
occlusion remains unclear. Low-flow state is
commonly associated with hypercoagulable
vasospastic condition, leading to microcirculatory
occlusion. The pathogenesis of symmetrical
peripheral gangrene may involve bacterial
endotoxin release and platelet plugging in
peripheral arterioles due to vascular collapse and
disseminated intravascular coagulation.'

Our patient lacked risk factors for peripheral
vascular disease and diabetes mellitus. Treatment

b) Dorsal aspect

with inotropes was not prolonged or in high doses,
so it can be suggested an idiosyncratic response.

Digital necrosis caused by NE tends to be
bilateral and symmetrical and usually affects
a patient’s toes.** However, as seen in our case,
asymmetrical presentation and finger gangrene is
been described which is uncommon. It is believed
that the necrosis of tissue is due to intense
prolonged arteriolar vasoconstriction produced
by high local concentration of noradrenaline.” The
development of gangrene was subsequent to Inj
Noradrenaline at the infusion rate of 4 ml/hour for
4 days in our case with asymmetrical involvement.

RFP Journal of Dermatology / Volume 9 Number 1 / January - June 2024
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Since the vasospastic effects of NE may be more
intense in the digital vascular beds, low blood
pressure could certainly have contributed to her
digital gangrene.

The three stages leading up to symmetrical
peripheral gangrene are sepsis, ischaemia and
gangrene. Treatment can be administered at each
stage to prevent, slow or reverse the course.

The therapies that slow or reverse ischaemia are
sympathetic blockers, intravenous vasodilators,
local injection of alpha-blockers, intravenous alpha-
adrenergic antagonists such as chlorpromazine
hydrochloride and infiltration of the ischaemic
areas  with  phentolamine  hydrochloride
and phosphodiesterase  inhibitors.* Locally
nitroglycerine ointment and epoprostenol have
been reported as beneficial.

Inj Enoxaparin a low molecular weight heparin
binds to and potentiates antithrombin 3 to form
a complex that irreversibly inactivates factor Xa
inhibiting thrombus formation. Apixaban inhibits
free and clot bound factor Xa and prothrombinase
activity, thus decreases thrombin generation and
thrombus formation. Aspirin impairs platelet
aggregation via inhibition of platelet thromboxane
A2 synthesis thus reducing thrombus formation.®

The only definitive treatment for gangrene is
amputation of the necrotic digits after development
of a clear line of demarcation. Autoamputation of
the gangrenous digits may also occur .Local wound
care consist of interdigital padding to protect the
gangrenous or ischaemic extremities, antiseptic
dressings, debridement and antibiotics.

Microvascular spasm is a rare complication of
inotrope use which must be considered especially

4

4

L)

in patients with pre-existing peripheral vascular
disease.

CONCLUSION

We report this rare case of asymmetrical
peripheral  gangrene following  prolonged
ionotrope administration. Microvascular spasm is
a rare complication of inotrope use which must be
considered especially in patients with pre-existing
peripheral vascular disease.
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Manuscripts must be prepared in accordance with
“Uniform requirements for Manuscripts submitted
to Biomedical Journal” developed by international
committee of medical Journal Editors

Types of Manuscripts and Limits

Original articles: Up to 3000 words excluding
references and abstract and up to 10 references.

Review articles: Up to 2500 words excluding
references and abstract and up to 10 references.

Case reports: Up to 1000 words excluding
references and abstract and up to 10 references.

Online Submission of the Manuscripts

Articles can also be submitted online from http://
rfppl.co.in/customer_index.php.

1) First Page File: Prepare the title page, covering
letter, acknowledgement, etc. using a word processor
program. All information which can reveal your
identity should be here. use text/rtf/doc/PDF files.
Do not zip the files.

2) Article file: The main text of the article, beginning
from Abstract till References (including tables) should
be in this file. Do not include any information (such as
acknowledgement, your name in page headers, etc.)
in this file. Use text/rtf/doc/PDF files. Do not zip the
files. Limit the file size to 400 Kb. Do not incorporate
images in the file. If file size is large, graphs can be
submitted asimages separately without incorporating
them in the article file to reduce the size of the file.

3) Images: Submit good quality color images. Each
image should be less than 100 Kb in size. Size of the
image can be reduced by decreasing the actual height
and width of the images (keep up to 400 pixels or 3
inches). All image formats (jpeg, tiff, gif, bmp, png,
eps etc.) are acceptable; jpeg is most suitable.

Legends: Legends for the figures/images should
be included at the end of the article file.

If the manuscript is submitted online, the
contributors’ form and copyright transfer form has to
be submitted in original with the signatures of all the
contributors within two weeks from submission. Hard
copies of the images (3 sets), for articles submitted
online, should be sent to the journal office at the time
of submission of a revised manuscript. Editorial office:
Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC,
Pocket-1I, Mayur Vihar Phase-1, Delhi - 110 091, India,
Phone: 91-11-79695648, Cell: +91-9821671871. E-mail:
author@rfppl.co.in. Submission page: http://rfppl.
co.in/article_submission_system.php?mid=5.

Preparation of the Manuscript

The text of observational and experimental
articles should be divided into sections with
the headings: Introduction, Methods, Results,
Discussion, References, Tables, Fig.s, Fig. legends,
and Acknowledgment. Do not make subheadings in
these sections.

Title Page
The title page should carry

1) Type of manuscript (e.g. Original article, Review
article, Case Report)

2) The title of the article, should be concise and
informative;

3) Running title or short title not more than 50
characters;

4) The name by which each contributor is known
(Last name, First name and initials of middle
name), with his or her highest academic degree(s)
and institutional affiliation;

5) The name of the department(s) and institution(s)
to which the work should be attributed;

6) The name, address, phone numbers, facsimile
numbers and e-mail address of the contributor
responsible for correspondence about the
manuscript; should be mentoined.

7) The total number of pages, total number of
photographs and word counts separately for
abstract and for the text (excluding the references
and abstract);

8) Source(s) of support in the form of grants,
equipment, drugs, or all of these;

9) Acknowledgement, if any; and

10) If the manuscript was presented as part at a
meeting, the organization, place, and exact date
on which it was read.

Abstract Page

The second page should carry the full title of the
manuscript and an abstract (of no more than 150
words for case reports, brief reports and 250 words
for original articles). The abstract should be structured
and state the Context (Background), Aims, Settings
and Design, Methods and Materials, Statistical
analysis used, Results and Conclusions. Below the
abstract should provide 3 to 10 keywords.
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Introduction

State the background of the study and purpose
of the study and summarize the rationale for the
study or observation.

Methods

The methods section should include only
information that was available at the time the
plan or protocol for the study was written such as
study approach, design, type of sample, sample
size, sampling technique, setting of the study,
description of data collection tools and methods;
all information obtained during the conduct of the
study belongs in the Results section.

Reports of randomized clinical trials should
be based on the CONSORT Statement (http://
www. consort-statement. org). When reporting
experiments on human subjects, indicate whether
the procedures followed were in accordance with
the ethical standards of the responsible committee
on human experimentation (institutional or
regional) and with the Helsinki Declaration of 1975,
as revised in 2000 (available at http:/ /www.wma.
net/e/policy/1 7-c_e.html).

Results

Present your results in logical sequence in the text,
tables, and illustrations, giving the main or most
important findings first. Do not repeat in the text
all the data in the tables or illustrations; emphasize
or summarize only important observations. Extra
or supplementary materials and technical details
can be placed in an appendix where it will be
accessible but will not interrupt the flow of the
text; alternatively, it can be published only in the
electronic version of the journal.

Discussion

Include summary of key findings (primary
outcome measures, secondary outcome measures,
results as they relate to a prior hypothesis);
Strengths and limitations of the study (study
question, study design, data collection, analysis
and interpretation); Interpretation and implications
in the context of the totality of evidence (is there a
systematic review to refer to, if not, could one be
reasonably done here and now?, What this study
adds to the available evidence, effects on patient
care and health policy, possible mechanisms)?
Controversies raised by this study; and Future
research directions (for this particular research
collaboration, underlying mechanisms, clinical

research). Do not repeat in detail data or other
material given in the Introduction or the Results
section.

References

List references in alphabetical order. Each listed
reference should be cited in text (not in alphabetic
order), and each text citation should be listed in
the References section. Identify references in text,
tables, and legends by Arabic numerals in square
bracket (e.g. [10]). Please refer to ICMJE Guidelines
(http://www.nlm.nih.gov/bsd/uniform_
requirements.html) for more examples.

Standard journal article

[1] Flink H, Tegelberg A, Thorn M, Lagerlsf F.
Effect of oral iron supplementation on unstimulated
salivary flow rate: A randomized, double-blind,
placebo-controlled trial. ] Oral Pathol Med 2006;
35: 540-7.

[2] Twetman S, Axelsson S, Dahlgren H, Holm
AK, Kallestal C, Lagerlof F, et al. Caries-preventive
effect of fluoride toothpaste: A systematic review.
Acta Odontol Scand 2003; 61: 347-55.

Article in supplement or special issue

[3] Fleischer W, Reimer K. Povidone iodine
antisepsis. State of the art. Dermatology 1997; 195
Suppl 2: 3-9.

Corporate (collective) author

[4] American Academy of Periodontology. Sonic
and ultrasonic scalers in periodontics. ] Periodontol
2000; 71: 1792-801.

Unpublished article

[5] Garoushi S, Lassila LV, Tezvergil A,
Vallittu PK. Static and fatigue compression
test for particulate filler composite resin with
fiber-reinforced composite substructure. Dent
Mater 2006.

Personal author(s)

[6] Hosmer D, Lemeshow S. Applied logistic
regression, 2nd edn. New York: Wiley-Interscience;
2000.

Chapter in book

[7] Nauntofte B, Tenovuo ], Lagerlof F. Secretion
and composition of saliva. In: Fejerskov O,
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Kidd EAM, editors. Dental caries: The disease
and its clinical management. Oxford: Blackwell
Munksgaard; 2003. p. 7-27.

No author given

[8] World Health Organization. Oral health
surveys - basic methods, 4th edn. Geneva: World
Health Organization; 1997.

Reference from electronic media

[9] National Statistics Online — Trends in suicide
by method in England and Wales, 1979-2001. www.
statistics.gov.uk/downloads/theme_health/HSQ
20.pdf (accessed Jan 24, 2005): 7-18. Only verified
references against the original documents should
be cited. Authors are responsible for the accuracy
and completeness of their references and for correct
text citation. The number of reference should be
kept limited to 20 in case of major communications
and 10 for short communications.

More information about other reference types
is available at www.nlm.nih.gov/bsd/uniform_
requirements.html, but observes some minor
deviations (no full stop after journal title, no issue
or date after volume, etc).

Tables

Tables should be self-explanatory and should
not duplicate textual material.

Tables with more than 10 columns and 25 rows
are not acceptable.

Table numbers should be in Arabic numerals,
consecutively in the order of their first citation in
the text and supply a brief title for each.

Explain in footnotes all non-standard
abbreviations that are used in each table.

For footnotes use the following symbols, in this
sequence: *, 9, 1, 11,

Illustrations (Fig.s)

Graphics filesare welcomeif supplied as Tiff, EPS,
or PowerPoint files of minimum 1200x1600 pixel
size. The minimum line weight for line art is 0.5
point for optimal printing.

When possible, please place symbol legends
below the Fig. instead of to the side.

Original color figures can be printed in color at
the editor’s and publisher’s discretion provided the
author agrees to pay.

Type or print out legends (maximum 40
words, excluding the credit line) for illustrations
using double spacing, with Arabic numerals
corresponding to the illustrations.

Sending a revised manuscript

While submitting a revised manuscript,
contributors are requested to include, along
with single copy of the final revised manuscript,
a photocopy of the revised manuscript with
the changes underlined in red and copy of the
comments with the point to point clarification to
each comment. The manuscript number should
be written on each of these documents. If the
manuscript is submitted online, the contributors’
form and copyright transfer form has to be
submitted in original with the signatures of all
the contributors within two weeks of submission.
Hard copies of images should be sent to the office
of the journal. There is no need to send printed
manuscript for articles submitted online.

Reprints

Journal provides no free printed reprints,
however a author copy is sent to the main author
and additional copies are available on payment
(ask to the journal office).

Copyrights

The whole of the literary matter in the journal
is copyright and cannot be reproduced without the
written permission.

Declaration

A declaration should be submitted stating that
the manuscript represents valid work and that
neither this manuscript nor one with substantially
similar content under the present authorship
has been published or is being considered for
publication elsewhere and the authorship of this
article will not be contested by any one whose
name (s) is/are not listed here, and that the order of
authorship as placed in the manuscript is final and
accepted by the co-authors. Declarations should be
signed by all the authors in the order in which they
are mentioned in the original manuscript. Matters
appearing in the Journal are covered by copyright
but no objection will be made to their reproduction
provided permission is obtained from the Editor
prior to publication and due acknowledgment of
the source is made.
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Approval of Ethics Committee

We need the Ethics committee approval letter
from an Institutional ethical committee (IEC) or
an institutional review board (IRB) to publish
your Research article or author should submit a
statement that the study does not require ethics
approval along with evidence. The evidence could
either be consent from patients is available and
there are no ethics issues in the paper or a letter
from an IRB stating that the study in question does
not require ethics approval.

Abbreviations

Standard abbreviations should be used and be
spelt out when first used in the text. Abbreviations
should not be used in the title or abstract.

Checklist
*  Manuscript Title
* Covering letter: Signed by all contributors

* Previous publication/ presentations
mentioned, Source of funding mentioned

e Conflicts of interest disclosed

Authors
* Middle name initials provided.

e Author for -correspondence,
address provided.

with e-mail

*  Number of contributors restricted as per the
instructions.

* Identity not revealed in paper except title page
(e.g-name of the institute in Methods, citing
previous study as ‘our study’)

Presentation and Format
e Double spacing
* Margins 2.5 cm from all four sides

* Title page contains all the desired information.
Running title provided (not more than 50

characters)

e Abstract page contains the full title of the
manuscript

e Abstract provided: Structured abstract

provided for an original article.
* Key words provided (three or more)
e Introduction of 75-100 words
* Headings in title case (not ALL CAPITALS).

References cited in square brackets

*  References according to the journal’s instructions

Language and grammar
e Uniformly American English

e Abbreviations spelt out in full for the first time.
Numerals from 1 to 10 spelt out

*  Numerals at the beginning of the sentence spelt
out

Tables and figures

*  No repetition of data in tables and graphs and in
text.

e Actual numbers from which graphs drawn,
provided.

*  Fig.s necessary and of good quality (color)

* Table and Fig. numbers in Arabic letters (not
Roman).

* Labels pasted on back of the photographs (no
names written)

* Fig. legends provided (not more than 40 words)

* Patients’ privacy maintained, (if not permission
taken)

*  Credit note for borrowed figures/tables provided

*  Manuscript provided on a CDROM (with double
spacing)

Submitting the Manuscript
e Isthejournal editor’s contact information current?

e Is the cover letter included with the manuscript?
Does the letter:

1. Include the author’s postal address, e-mail
address, telephone number, and fax number for
future correspondence?

2. State that the manuscript is original, not
previously published, and not under concurrent
consideration elsewhere?

3. Inform the journal editor of the existence of any
similar published manuscripts written by the
author?

4. Mention any supplemental material you are
submitting for the online version of your
article. Contributors” Form (to be modified as
applicable and one signed copy attached with
the manuscript)
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