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	 The study aims to evaluate the haemostatic and in vitro antimicrobial activity of 
Feracrylum gel Revalum ®, a novel topical formulation designed for wound management. 
An assessment was done to determine the haemostatic efficacy of the Feracrylum gel through 
standardized clotting assays, measuring its ability to promote bleeding control in both in-vitro 
and in-vivo models. The antimicrobial efficacy of the gel was assessed by testing its activity 
against a range of bacterial strains, encompassing both Gram-positive and Gram-negative 
bacteria, using the disk diffusion technique. The Feracrylum gel (Revalum) ® demonstrated 
significant hemostatic properties, with a marked reduction in bleeding time (p<0.05) and 
clotting time (p<0.001) compared to control treatments. In antimicrobial assays, the gel 
exhibited moderate antimicrobial activity against Pseudomonas aeruginosa, Escherichia 
coli and Staphylococcus aureus with 12mm, 10mm and 5mm zone of inhibition respectively. 
Feracrylum gel (Revalum) ® shows promising potential as an effective hemostatic agent and 
the gel demonstrates significant antimicrobial activity, indicating its potential for effective use 
in clinical wound care. Additional research is needed to evaluate its long-term efficacy and 
safety across various wound management scenarios.
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	 Hemostasis is the physiological process 
that halts bleeding1 and is a critical first step in 
wound management and surgical interventions. 
Rapid control of bleeding is not only essential to 
prevent hemorrhagic shock and minimize blood 
loss, but also plays a pivotal role in reducing 
the risk of subsequent infections and promoting 
optimal wound healing.2 The inability to achieve 
timely hemostasis can significantly complicate 
surgical outcomes, increase morbidity, and 
prolong hospitalization, thereby elevating overall 
healthcare costs.

	 To address these challenges, effective 
topical  hemostat ic  agents  have become 
indispensable tools in both clinical and emergency 
settings. These agents aid in the rapid formation of 
stable clots, create physical barriers over wounds 
and help maintain a clean environment conducive 
to tissue regeneration.3 In recent years, the need 
for hemostatic products with dual functionalities 
like both hemostatic and antimicrobial activity, has 
intensified, given the high incidence of wound-
related infections that complicate the healing 
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process and may lead to chronic wounds, sepsis, 
or even amputation in severe cases.
	 Feracrylum, a synthetic active molecule, 
water-soluble polymer, originally developed for 
use in surgical and traumatic wound management, 
has gained attention for its excellent hemostatic 
efficacy. When formulated as a gel, it acts by 
forming a rapid, protective barrier over the site of 
injury, facilitating clot formation and providing 
mechanical support to the underlying tissue.4 
Beyond its hemostatic properties, Feracrylum also 
exhibits antimicrobial activity, which is highly 
advantageous in preventing wound colonization 
by pathogenic microorganisms.5 This antimicrobial 
feature is critical, considering that wound infections 
remain a major cause of delayed healing and 
increased healthcare burden worldwide.6

	 The newly introduced Feracrylum gel 
(Revalum®) by Unireva Healthcare represents 
a modified and improved formulation of the 
conventional Feracrylum. In this novel approach, 
the active pharmaceutical ingredient (API) is 
synthesized through an enhanced process involving 
activated charcoal and sodium chloride (NaCl) 
for purification. This method ensures that the final 
product contains no more than 10.0% unreacted 
protein content, ensuring greater purity and 
demonstrates a minimum biological activity of 
90.0%, confirming its potent efficacy. Additionally, 
the pH of a 1.0% w/v aqueous solution of the 
API ranges between 2.9 and 4.0, optimizing its 
stability and compatibility with biological tissues. 
The use of water for injection-grade purified water 
done during the manufacturing process further 
underscores the pharmaceutical quality of the 
preparation.
	 Given the potential advantages of this 
improved formulation, the study was undertaken 
to rigorously assess the hemostatic effectiveness, 
antimicrobial activity and overall wound healing 
potential of Feracrylum gel (Revalum®). Through 
this investigation, we aim to establish its role as an 
advanced wound care solution capable of offering 
rapid bleeding control, infection prevention, and 
enhanced healing outcomes.
	 Present study undertaken to assess 
these properties and to establish the potential of 
Feracrylum gel as a wound care solution. 

Materials and Methods

	 The present study was conducted 
following the approval of the Institutional Animal 
Ethics Committee, with permission number 
BVDUMC/2216/2024/2/19.
In Vitro Antimicrobial Activity
	 The antimicrobial activity of feracrylum 
was assessed using the agar diffusion method against 
standard laboratory strains of Staphylococcus 
aureus, Escherichia coli and Pseudomonas 
aeroginosa. The bacterial strains were first 
introduced into nutrient broth and incubated at 
37°C for 3 hours. The turbidity of each culture 
was then adjusted to the 0.5 McFarland standard 
to standardize the bacterial concentration.
	 Using sterile cotton swabs, the bacterial 
suspension was evenly spread onto Muller Hinton 
agar plates employing the lawn culture technique. 
Sterile discs impregnated with 1% Feracrylum gel 
was gently applied to the surface of the inoculated 
agar plates, which were then incubated at 37°C 
for 24 hours. After incubation, the antimicrobial 
activity was assessed by measuring the diameter 
of the inhibition zones around the discs. All 
experiments were conducted in duplicate to ensure 
consistent and reliable results.
In Vivo Study: Experimental Design
	 A total of 24 healthy Wistar rats of either 
sex were used for the study. The rats were housed 
under standard laboratory conditions, four rats 
per polypropylene cage with autoclaved rice husk 
bedding, kept at a constant temperature of 25 ± 3°C, 
with a relative humidity of 60 ± 5%, and exposed 
to a 12-hour light/dark cycle. A continuous 10% 
air exhaust system was in operation within the 
air-conditioning unit. Rats were provided with a 
commercially available rodent diet (Pranav Agro 
Industries) and aqua-guarded drinking water ad 
libitum. All The experimental procedures were 
conducted in accordance with the guidelines set by 
the Committee for the Control and Supervision of 
Experiments on Animals (CCSEA).
	 The test material, feracrylum ointment, 
was kindly provided by Unireva Healthcare.
Evaluation of Hemostatic Potential
Clotting Time Measurement
	 Rats  were  anesthet ized wi th  an 
intraperitoneal injection of ketamine. Blood 
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samples were obtained from the retro-orbital plexus 
and collected into tubes containing 3.2% sodium 
citrate as an anticoagulant. The collected blood 
was gently mixed with the anticoagulant by slow 
inversion to prevent premature clot formation.
	 Each sample was divided into two 
aliquots. In the test aliquot, 0.2 ml of 1% feracrylum 
gel was added to 2 ml of citrated blood, whereas 
the control aliquot contained only citrated blood. 
Clotting time was recorded for each sample using 
a digital stopwatch, noting the interval between the 
addition of feracrylum and the visible formation of 
a fibrin clot.
	 Subsequently, the blood samples were 
centrifuged at 1500–2000 × g for 15 minutes at 4°C 
to separate the plasma. The resulting plasma was 
then used to determine Prothrombin Time (PT) and 
Activated Partial Thromboplastin Time (aPTT). For 
PT estimation, thromboplastin reagent was added to 
the plasma sample, and the time to clot formation 
at 37°C was recorded. For aPTT assessment, a 
partial thromboplastin reagent and an activator 
were added, followed by calcium chloride, and 
the clotting time was noted. All coagulation assays 
were performed using standard protocols.
Incision Wound Model for Hemostasis
	 Prior to surgery, the dorsal surface of each 
rat was shaved and disinfected using 70% ethanol. 
Under ketamine anesthesia, a standardized incision 
approximately 2 cm in length and a 2 mm in deep 
incision was made on the dorsal region of each 
rat using a sterile surgical scalpel. The rats were 
randomly divided into two groups: the control 
group, which received only the gel base application 
and the experimental group, which was treated with 
feracrylum gel.

	 Immediately after creating the incision, the 
respective treatments were applied to the wounds. 
The time taken to achieve complete hemostasis 
was recorded using a stopwatch from the moment 
of incision to the cessation of bleeding. After 
hemostasis was achieved, wounds were sutured, 
and postoperative care was provided. Animals 
were closely monitored during recovery for any 
signs of pain, infection, or wound dehiscence, with 
appropriate analgesics administered as needed.
Statistical Analysis
	 Statistical analysis was performed 
to compare the hemostatic and antimicrobial 
effectiveness of Feracrylum ointment with the 
control agent. Various statistical tests (such as 
ANOVA followed by unpaired t-test) were applied 
to evaluate the significance of the observed 
differences. The results are presented as mean ± 
standard deviation (SD), with p-values indicating 
statistical significance.

Results

	 T h e  a n t i m i c r o b i a l  a c t i v i t y  o f 
1% Feracrylum gel was evaluated against 
Staphylococcus aureus, Escherichia coli and 
Pseudomonas aeruginosa using the agar diffusion 
technique are as below:
	 The disk diffusion assay revealed 
that the standard drug produced a statistically 
significantly larger zone of inhibition against 
Staphylococcus aureus (p < 0.001), Escherichia 
coli, and Pseudomonas aeruginosa in comparison 
with Feracrylum. Zone of inhibition around 
Feracrylum disk was maximum for Pseudomonas 

Fig. 1. Effect of Feracrylum gel (Revalum®) on various microorganisms in Disk Diffusion
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Table 1. Effect of Feracrylum gel (Revalum®) on various microorganisms in Disk Diffusion

Microorganism	 Standard Control 	 Feracrylum Gel 	 Interpretation
	 Zone of Inhibition 	 (1%) Zone of 
	 (mm)	 Inhibition (mm)

Staphylococcus aureus	 20	 5	 Intermediate
Escherichia coli	 22	 10	 Intermediate
Pseudomonas aeruginosa	 19	 12	 Intermediate

Fig. 2. Effect of Feracrylum gel (Revalum®) on Bleeding from incision on dorsal surface of wistar rats at 1 
minute

aeruginosa. All tests were performed in duplicate, 
and results were consistent across replicates. No 
bacterial growth was observed within the zones of 
inhibition in standard treatment group. (Fig. 1)
	 The haemostatic efficacy of feracrylum 
gel was assessed by measuring the time required to 
achieve complete cessation of bleeding following a 
standardized incision (Fig. 2) on the dorsal surface 
of rats. 
	 The application of feracrylum gel led to 
a notable reduction in bleeding time compared to 
the control group (p < 0.05), indicating enhanced 
hemostatic activity (Table 2). No adverse reactions, 
wound infections or complications were observed 
during the postoperative recovery period in either 
group. All animals tolerated the procedure well 
with proper analgesic support.

Discussion

	 Study evaluates the in vitro antibacterial 
activity, haemostatic efficacy and impact on 
coagulation parameters of 1% Feracrylum gel 
(Revalum®). The findings demonstrate that 
Feracrylum possesses moderate antimicrobial 
activity and significantly enhances haemostasis 
both at the site of incision wounds and in blood 
coagulation assays. 
	 In the antibacterial assay, Feracrylum 
gel (Revalum®) produced measurable zones of 
inhibition against all three organisms, although the 
zones were smaller compared to those produced by 
standard antibiotics. (Table 1 & Figure 1) These 
results are consistent with previous studies, such 
as those conducted by Bhagwat AM et al.,7 who 
reported that Feracrylum exhibited bacteriostatic 
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Table 2. Effect of Feracrylum gel (Revalum®) on Bleeding Time, Clotting time, Prothrombin time and activated 
partial thromboplastin time

Groups 	 Bleeding Time 	 Clotting Time 	 PT (sec)	 aPTT (sec)
(n=6)	 (minutes)	 (minutes)

Control	 3.88 ± 0.91	 5.23± 0.67	 14.25± 0.90	 27.19± 0.99
Feracrylum Gel	 1.5± 0.36 ***	 2.30± 0.56 ***	 9.76± 0.37 ***	 22.53± 1.04 ***

PT: Prothrombin time, aPTT: activated partial thromboplastin time 
*** p<0.001 as compared to control group using unpaired t-test

Fig. 3. Effect of Feracrylum gel (Revalum®) on Bleeding Time and Clotting time
C-BT: Control group bleeding time,T-BT: Test group bleeding time
C-CT: Control group clotting time, T-CT: Test group clotting time 
***p<0.001 as compared to control group using unpaired t-test
Statistical analysis revealed that the reduction in clotting time with feracrylum treatment (Fig. 3) was highly significant (p < 
0.001). No clotting abnormalities, hemolysis, or other adverse reactions were observed in either group during the study.

effects against Gram-positive and Gram-negative 
organisms but with lower potency compared to 
standard antibiotics. Shenoy et al.8 documented 
a rare post-tonsillectomy oronasopharyngeal 
stricture linked to secondary infection, where 
Feracrylum could have played a preventive 
role by reducing microbial colonization.  The 
intermediate response observed in the present 
study indicates that while Feracrylum gel has 
antimicrobial activity, its primary role in wound 
management may be more attributable to its 
haemostatic and barrier-forming capabilities rather 
than direct bactericidal activity. This antibacterial 
activity may be attributed to the gel’s modified 
chemical composition and its interaction with 
bacterial cell wall or cellular processes.9 This 

intermediate antibacterial activity could be due 
to lower concentration of Feracrylum gel (1%) 
and further studies with higher concentration of 
Feracrylum (2% - 5%) are needed to understand the 
level of antibacterial activity with such increased 
concentrations.
	 The incision wound model provided 
clear evidence of Feracrylum’s (Revalum®) 
haemostatic potential. (Figure 2) The mean 
time to achieve complete cessation of bleeding 
was significantly shorter in the Feracrylum-
treated group compared to control. The results 
demonstrated that Feracrylum gel (Revalum®) 
effectively promoted hemostasis as evidenced by a 
statistically significant reduction (Table 2 & Figure 
3) in bleeding time and blood loss compared to 
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Fig. 4. Effect of Feracrylum gel (Revalum®) on Prothrombin time and activated partial thromboplastin time
C-PT: Control group Prothrombin time; T-PT: Test group Prothrombin time
C-aPTT: activated partial thromboplastin time of control group
T-aPTT: activated partial thromboplastin time of Test group
***p<0.001 as compared to control group using unpaired t-test

The effect of feracrylum gel on the coagulation cascade was assessed by measuring Prothrombin Time (PT) and Activated 
Partial Thromboplastin Time (aPTT) in plasma samples. The reduction in both PT and aPTT values (Fig. 4) in the feracrylum-
treated samples was found to be statistically significant (p < 0.001). No abnormalities such as hypercoagulability or clotting 
defects were observed during the study.

control group. Jain et al. highlighted the need for 
safe agents in dental procedures for anticoagulated 
patients. Feracrylum, with its bacteriostatic ferric 
ions, meets this need by offering both infection 
control and hemostasis by topical application, 
making it ideal for use in high-risk patients and 
compromised surgical fields.10 Mahardawi et 
al. reviewed various hemostatic agents used 
post-tooth extraction, noting the common use of 
gelatin sponges and oxidized cellulose. While 
Feracrylum was not directly assessed, it offers 
potential advantages such as faster onset, easy 
application, and biocompatibility.11 The gel’s 
hemostatic properties can be attributed to its ability 
to enhance the clotting process by interacting 
with blood components, facilitating rapid clot 
formation, and stabilizing the clot.1,2 These results 
are consistent with previous studies highlighting 
Feracrylum’s efficacy in other formulations. 12,13,14  
The observed hemostatic benefits suggest that 
Feracrylum gel could be a valuable asset in surgical 
settings and trauma care, where rapid control 
of bleeding is crucial.15 Tsamarah et al. showed 
that 4% Feracrylum is more effective than 1% 
in achieving rapid hemostasis following gingival 

incisions, confirming its dose-dependent efficacy.16 
The gel forms a mechanical barrier that promotes 
clot formation without impeding healing. Madhu 
et al. evaluated hemocoagulase, but Feracrylum 
holds superiority in terms of chemical stability, low 
immunogenicity, and added antibacterial effects.17

	 These findings are consistent with earlier 
research by Chauhan et al.,18 who demonstrated 
that Feracrylum promoted rapid haemostasis when 
applied topically to surgical wounds, attributed its 
ability to concentrate clotting factors at the wound 
site and form a mechanical barrier that stabilizes 
the clot.
	 In addition to promoting external 
haemostasis, Feracrylum (Revalum®) was found 
to significantly reduce clotting time, PT and aPTT 
in vitro (Figure 4). This suggests that Feracrylum 
(Revalum®) not only facilitates localized 
clot formation but may also enhance intrinsic 
and extrinsic coagulation pathways. Similar 
observations were made by Mingarro-de-León 
A et al.19 who noted a reduction in PT and aPTT 
values upon exposure to Feracrylum, proposing 
that the polymeric network of Feracrylum might 
interact with plasma proteins, promoting thrombin 
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generation and accelerating fibrin formation. 
Girotra et al.20 and Jian et al.21 emphasized the 
importance of local hemostatics in patients on 
antiplatelet or anticoagulant therapy, suggesting 
that Feracrylum could serve as a non-invasive 
first-line option due to its topical action and lack 
of systemic absorption.
	 Importantly, no adverse effects such 
as hypercoagulability, thrombosis, or tissue 
irritation were noted during the study, aligning 
with previous safety evaluations (Laddha et 
al.),22 which concluded that Feracrylum was well 
tolerated in both clinical and experimental settings. 
The modified preparation used in the current 
study was also devoid of adverse effects like local 
irritation and allergic reactions. Collectively, 
the present findings suggest that Feracrylum gel 
(Revalum®) can serve as a valuable adjunct in 
surgical and wound care, especially in scenarios 
requiring rapid bleeding control and infection 
prevention. However, its moderate antibacterial 
action indicates that it should not be considered 
a substitute for systemic antibiotic therapy when 
infection risk is high.
	 Further studies are required to explore 
potential synergistic effects when Feracrylum is 
used alongside antimicrobial agents or growth-
promoting wound dressings. The dual functionality 
of Feracrylum gel makes it a promising candidate 
for application in clinical settings where both 
bleeding control and infection prevention are 
required.17 In wound care, for instance, the 
gel could be used to manage bleeding while 
simultaneously mitigating the risk of infection, 
improving patient outcomes. 

Conclusion

	 Feracrylum gel (Revalum®) has shown 
promising results as a strong hemostatic agent 
with moderate antibacterial activity. In surgical 
procedures, its application could simplify the 
management of bleeding and reduce the need for 
additional antibacterial treatments.
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