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ABSTRACT

Objective: Herpes simplex virus (HSV) belongs to the herpes viridae family and primarily spreads through skin-to-skin contact. The study aimed to
formulate topical anti-herpes non-propellant foam (NPF) incorporating acyclovir, offering a convenient alternative to conventional formulations.
NPF is an optically transparent, thermodynamically stable, and light in consistency and evenly spreadable, thereby enhancing the permeation and
poor permeability of acyclovir.

Methods: The acyclovir nanoemulsion was formulated by the emulsification method and dispensed through a container, which, upon actuation,
produced the foam. The NPF was characterized by globule size analysis, pH, viscosity, and foaming performances. The NPF was evaluated for the
drug permeation ex vivo excised skin, and deposition, while cytocompatibility was determined in vitro in human keratinocytes, respectively.

Results: The nanoemulsion had a globule size, pH, and polydispersity(PDI) of about 68.00 to 110.00 nm, pH of ~6.30 and a PDI 0f<0.200. The
nanoemulsion viscosity was (20.90 mPa. s, Spindle TSP-2, 20 rpm at 20 °C,), indicating the feasibility of expulsion from the container. Once actuated,
the foam stability was 33.33% in 3 min, the expansion time was 100 sec, and density was 0.28g/ml, with a measured bubble size of 90.00 to 200.00
nm. The drug permeation of acyclovir was 411.147 per cm? (pg/ml) with a flux rate of 0.89ug/cm?2/h, and a permeability coefficient of 0.1789 in ex
vivo studies with drug deposition in the skin up to ~78%. In addition, cytocompatibility studies proved acyclovir NPF to be safe.

Conclusion: The work suggests that NPF to be a new promising dosage form for topical application. The formulation when applied to the skin,

instantly disappeared with no residue and was able to cover large body surfaces, presenting a no-touch application.
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INTRODUCTION

According to the World Health Organization (WHO), herpes is an
infection caused by the herpes simplex virus (HSV), affecting
approximately 493 million people worldwide [1]. When broken
down by age, it was estimated that 3.7 billion people under 50
(67%) are infected with HSV-1, while 491 million individuals aged
15-49 y (13%) are affected by HSV-2 [2]. Among immune-
compromised individuals, the mortality rate due to HSV can be
alarmingly high, reaching up to 60%, while in immune-competent
individuals, it remains significant at 30%. While HSV-1was most
transmitted through oral contact, leading to oral herpes affecting the
mouth and surrounding areas, it can also be spread through sexual
contact, resulting in genital herpes by HSV-2.

Recent studies reveal that the majority of HSV infections are
asymptomatic; however, when symptoms do occur, they often
manifest as cold sores, painful blisters, or ulcers that may recur over
time and last long in some cases. Eczema herpeticum was the
secondary infection caused by HSV 1 or HSV 2 observed usually in
impaired skin epidermis caused by Atopic dermatitis or Psoriasis
[3]. As a pure drug, acyclovir is a synthetic purine (nucleoside
analog), whose antiviral activity was dependent upon its metabolism
within herpes-infected cells to sequentially form the mono-, di-and
tri-phosphates, which eventually inhibit replication of the viral DNA
polymerase enzyme [4]. Though acyclovir provides the desired
outcome in Herpes infection, its poor penetration and growing
evidence of microbial resistance have raised concerns about
effective treatment. The study conducted by Nair et al, to quantify
acyclovir in layers of skin observed a low skin uptake and rapid
clearance of acyclovir from the target site [5]. However, the studies
performed by John et al. to check the efficacy of different dosage
forms confirmed formulations containing aqueous vehicles achieved
cutaneous healing with reduced virus shedding [6]. The research

findings align in parallel; the non-propellent foam (NPF) was an
aqueous-based formulation having high drug permeation and
retention with equal or more efficacy than the cream.

Acyclovir has a molecular weight of 225 daltons and a maximal
solubility in water of 1.3 mg/ml at 25 °C and has a dissociation
constant (pKa) of 2.27 and 9.25 [7].
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Fig. 1: Structure of acyclovir

Foam-based therapies have become increasingly popular due to
their cosmetic appeal and suitability for application on hair-bearing
areas of the skin. Their non-sticky nature, ease of self-application
without product contamination, and convenience for both geriatric
and pediatric patients make foam formulations particularly patient-
friendly [8]. The foam drug delivery system increases the
effectiveness of therapy by its instant absorption and covers larger
surface areas of the body, thus improving patient compliance [9].
NPF is a lotion formulated as o/w emulsions containing no
propellant gases. They are the colloidal dispersions containing
medicaments dispersed (hydrophobic or lipophilic) in a blend of
lipids/oils and water, emulsified using a surfactant, which upon
actuation can be dispensed as a quick-breaking porous system, from
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a non-propellant pump [10]. They are highly porous and break into a
small amount of supersaturated emulsion at the interface of the skin,
allowing an effective permeation of the drug. The present study
investigated the NPF containing acyclovir for its effective
permeation and thus can improve the bioavailability of the drug.

MATERIALS AND METHODS

Acyclovir (CAS NO#59277-89-3; Yarrow Chemicals), Tween 20 (CAS
NO# 9005-64-5 2 99% pure, Balaji Chemicals, Gujarat), Labrafac was
a kind gift from Gattefosse, India Pvt. Ltd., Mumbai, Benzyl Alcohol
(Balaji Chemicals, Gujarat), Ethanol (Balaji Chemicals Gujarat),
Double-distilled deionized water was used for all the experiments.
magnetic stirrer (Remi Laboratory Instruments, India), Nano
ZetaSizer (Malvern Instruments), DV2T Viscometer (AMETEK
Brookfield, USA), digital image processing method in Image] (U. S.
National Institutes of Health, Bethesda, Maryland, USA). All the
chemicals of analytical grade were used for the study.

Experimental methods

Solubility studies for the selection of oil phase, surfactant, and
Smix ratio

Selection of oil phase

The solubility of the acyclovir in different oil was determined by
taking a specified oil (Labrafac, palm oil and olive oil) in a beaker
into which an excess drug was added in small quantity and stirred
gently to the heated oil (50 °C) until a small quantity of drug deposit
in the bottom of the beaker undissolved. The drug is pre-and post-
weighed to check the amount of drug dissolved in the oil [11].

Selection of the surfactant

The fixed volume (10 ml) of surfactant was taken in a beaker into
which excess drug was added and stirred until the acyclovir was
completely dissolved in the surfactant. The study used Tween 20®,
Tween 80®, and Span 20® as the surfactant [12].

Selection of Smix ratio (Surfactant: Co-surfactant) for non-
propellent foam formulation

The varying volume (10 ml) of Tween 20® and ethanol (co-
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surfactant) was taken in different beakers, into which excess
acyclovir was added and stirred. The beaker, having a transparent
appearance with no settling of drug was considered as the Smix ratio
for the preparation of acyclovir nanoemulsion [12].

Preparation of the foam

The NPF was nanoemulsions prepared by a simple method involving
the addition of the oil phase dropwise into the aqueous phase.
Accurately 5.0 g) of acyclovir was dissolved in 77.50 ml of water,
placed on the magnetic stirrer (500 rpm, Remi 5MLH, Q-20A4,
Mumbai, India) maintained at 30 °C. The Smix was previously
prepared and added to the water phase, stirred until completely
dissolved. Labrafac (0.50 ml) was slowly added to the water phase
and stirred until a uniform mixture was formed without any sign of
phase separation. The formulation was bath sonicated for 5 min, at
30 °C, 220 V and 50 Hz, power density of 0.2W/cm? (Patel Scientific
Instruments Private Limited, Ahmedabad, India). The emulsion was
transferred to the spray bottle and actuated to generate the foam. A
set of blank NPF was prepared by varying the concentration of
composition and finally composition was optimised based on the
foam foaming ability. Blank NPF and test foam (nAcycNPF) were
prepared and evaluated by comparing with Cetaphil moisturizing
foaming face wash (Galderma Skin Health, India) as a reference
standard serve as a vehicle reference for evaluating foamability [13].

Evaluation of NPF-based formulation

Physical appearance and quality, pH and globule size
estimation

The NPF was visually examined either to be viscous or runny in
nature and rated using mathematical symbols [14]. The pH of the
foams was measured at 25 °C using a pH electrode containing a
calomel glass electrode that was pre-calibrated using buffer pH 4.0,
7.0, and 9.0. Malvern NanoZS instrument was used to measure the
size of the globules. The emulsion was diluted in the ratio of 1:10
using Milli-Q water. Samples were analyzed in triplicate, and the
mean values of the three were taken and given in table 3. The
transmission electron microscopy image of the optimized
nanoemulsion is depicted as fig. 3.

Table 1: Formulation composition (5%) of foams and the uses of various formulation ingredients

S. No. Ingredients Use Formulation and composition (%w/v)
nAcycNPFs NPF»

1 Acylovir Anti-Viral Agent 5.0 -

2 Tween 20 Solubilizer, foaming agent 18.0 18.0

3 Ethanol Co-surfactant, emulsifier 3.0 3.0

4. Labrafac™ Lipophile WL 1349 Emollient and oily vehicle 0.50 0.50

5. Distilled water Water phase 77.50 77.50

6. Benzyl Alcohol Preservative 1.0 1.0

anAcycNPF: acyclovir non-propellent foam; PNPF: blank non-propellent foam

Foamability and foam expansion

After the measurement of globule size, the emulsion was transferred
into the propellant-free foam container. Briefly, the formulations
(VOLactual, 10 ml) was then actuated and discharged into a glass
measuring cylinder (25 ml). The volume occupied by the foam in the
measuring cylinder was noted immediately after actuation (VO
Lintial) and after three min (VOL final) [2].

Foam Volume Stability (%) = Volfinat 10(]1

Volinitial

. Volgina—Veol |
Foam Expansion (%) = /™ "« x 100
Volaeryal .

Relative foam density

Relative foam density (RFD) was measured by placing water as the
reference standard. The relative foam density was measured using
the equation:

Relative Foam Density (RFD) = Aﬂ”_f 5

Mf= Mass of the foam
Mw= Mass of the water
Determination of foam viscosity

The viscosity of the preparation and marketed formulation was
determined using IKA Rotavisc hi-vi Heli, Spindle: TSP-3. The studies
were conducted at 20 rpm, and the temperature was maintained at
25 °C. The studies were carried out in triplicate and viscosity was
expressed in mPa.s [15].

Bubble size estimation

The test sample was actuated onto the watch glass without
disturbing the photograph (Nikon Z 5 Mirrorless Digital Camera
with 24-200 mm Lens), which was captured immediately. To
estimate the bubble size the image was uploaded to Image] Software
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(National Institutes of Health, USA). Approximate diameters (scale
100 pm) of 100 bubbles was measured. The results were then
loaded in Origin 2024b Software (graphing and analysing), and a
histogram was plotted [15].

Drug content analysis

NPF was actuated one time to a volumetric flask of 10 ml measuring
volume and diluted using 10 ml phosphate buffer pH 5.5 until a clear
solution was formed. The solution was filtered and after subsequent
dilution, the drug content was measured using an UV
spectrophotometer (Shimadzu UV 1900, Model No 00101) at 257
nm. Drug content was determined using the following equation.

Practical Yield
Drua Content = ——=""C_ 100
Theoretical Yield q.4

Ex vivo permeation studies

Vertical type of Franz diffusion cells using excised porcine skin was used
to perform the ex vivo drug diffusion studies. The previously calibrated
volume of the formulation was actuated into the donor compartment,
and 5 ml buffer (pH 5.5) was placed in the receptor compartment; the
porcine skin (pre-treated) of a thickness of 500pm, exposing a surface
area of 3.799 cm? was used. The sample from the receptor compartment
was withdrawn for all 45 min, and replaced with fresh buffer, and the
resultant sample, after suitable dilution, was analysed using a UV
spectrophotometer at 257 nm. The permeation profile was obtained by
plotting a graph of cumulative drug permeation versus time. The flux
(ng/cm?/h), and permeability coefficient were calculated from the slope
of the linear portion of the cumulative drug permeated (pg/cm?) versus
the time (h) profile [15, 16]. Further, the surface of the skin was cleared
with cotton swab and soaked in water. After 24 h, it was homogenised
and analysed using UV spectrophotometer to determine the drug
retained in layers of skin.
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Evaluation of cytocompatibility of the test formulations

Human keratinocytes (HaCaT) were cultured in Dulbecco’s Modified
Eagle’s Medium (DMEM) supplemented with 10% FBS and 1%
antibiotic-antimycotic solution. They were subcultured upon
attaining 70% confluence and used for the experiments after three
consecutive passages. The cytocompatibility of the test formulations
was assessed using Methyl Thiazolyl Tetrazolium (MTT) assay [17].
Briefly, HaCaT cells were seeded onto 96-well microtiter plates at a
density of 5000 cells/well and incubated at 37[JCand 5% CO2. After
adherence, they were treated with the test formulations at different
concentrations viz., 5, 10, 25, 50, 100, 250, 500, 750, and 1000 pg/ml
and incubated for 24 h. Spent media was removed, and MTT reagent
was added to the wells and further incubated for 4 h. Formazan
crystals were solubilized using DMSO. Absorbance was recorded at
570 nm using a multimode microplate reader (Fluo STAR Omega,
BMG Labtech). Percentage cell viability was calculated concerning
the untreated control.

RESULTS

NPF are oil-in-water emulsions that expand as foams upon actuation
with the aid of a propellant-free pump. This formulation helps in the
solubilization of both hydrophilic and lipophilic drugs. In the current
study, the model drug used was acyclovir, and according to the
literature, when applied topically, it effectively shortens the
duration of viral shedding and accelerate the healing of herpes
simplex virus infections. However, its poor permeability remains a
significant limitation.

Thus, the permeability of acyclovir was enhanced by formulating it
as an emulsion, which serves as a drug delivery carrier, thereby
improving its stability. For the ease of application and targeting the
larger surface area, the resulting formulation was subsequently
incorporated into a foam container and actuated.

Table 2: Selection of surfactants and oil phase for the formulation of nanoemulsion

0il Solubility* (mg drug/g) Surfactant Globule size*(nm) Entrapment efficiency*(%)
Labrafac lipophile WL 1349 120.47 +10.25 Tween 20 92.2+0.57 84.37+0.17
White palm kernel oil 70.69+5.48 Tween 80 101.8+0.84 85.51+0.04
Castor oil 67.44+9.17 Span 60 110.8+0.35 87.87+0.84
*Data are presented as mean+SD (n = 3)
1 Acyclovir
500 rpm Dissolve
/“ Water 30°C
Sm;,‘ l Tween 20 : Ethanol (6:1)
Aqueous
Phase
+ 500
. a 3
Lipid
phase‘—LabrafaC Non-Propellant
Foam
( Foam Bottle
Emulsion Nanoemulsion

2
\_, Sonication J

220V, 50 Hz, 5 min

Fig. 2: Schematic representation of the formulation of NPF containing acyclovir. Steps (1) shows the scheme for the preparation of the emulsion,
consisting of the aqueous phase (the drug Acyclovir, Smix and Water) while the lipid phase consisted of Labrafac; (2) sonication of the emulsion to
form a nanoemulsion, and (3) filling the foam bottle with the nanoemulsion, which upon actuation will form the non-propellant foam

Preformulation studies
Preparation of NPF and nAcycNPF

The oil phase was optimized for the preparation of nanoemulsion,

followed by the most critical step, observing the surfactant and co-
surfactant (Smix) ratio required to stabilize the emulsion. After
establishing the optimal Smix ratio and the oil phase, the compatibility
between the oil phase and Smix concentration was fine-tuned by
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varying their concentrations by formulating the nanoemulsion. The
formulation was sonicated for 5 min to prevent particles from settling
before being transferred to a foam container for evaluation.

Evaluation of the NPF
Appearance, pH, and globule size distribution

All the formulations were clear and runny, allowing the formulation
to pass through the actuated pump easily. The pH of the foam ranged

Int J App Pharm, Vol 18, Issue 2, 2026, 143-149

from 5.0 to 6.8, closer to the skin pH. The pH in this range maintains
the skin's natural environment, inhibiting the superinfection caused
by harmful bacteria and enhancing enzyme activity for improved
wound healing [18]. In the current study, nanoemulsion measured
globule size from 68.17+1.06 to 111.25+0.04 nm (table 3), which is
represented visually using TEM images (fig. 3). The nanoscale
droplets facilitate deeper skin penetration, enabling more effective
drug delivery to subdermal layers. Based on this observation,
formulation (S5) was considered for further studies.

Table 3: Data on appearance, pH, PD], viscosity, and globule size of different formulations

Formulation code Appearance pH PDI Viscosity at 37 °C+2 °C (mPa. s) Globule size (nm)
S1 Clear 6.3 0.203+0.091 0.99+0.45 111.25 +0.04

S2 Clear 6.8 0.199+0.01 0.93+0.32 98.47 £0.04

S3 Clear 6.0 0.197+0.021 0.90 +0.64 99.95 £0.75

S4 Clear 6.3 0.185%0.01 0.87 +0.81 96.17 £2.25

S5 Clear 6.2 0.181+0.089 0.80 +0.02 68.17 +1.06

Data are presented as mean+SD (n = 3), PDI=Polydispersity index

100 Am

Fig. 3: TEM image of optimized nanoemulsion containing Smix 6:1 in the formulation of NPF

Foamability and foam expansion

The foam expansion and foamability stability were100% and 33% in
3 min for the optimized formulation, respectively (10).

Relative foam density (RFD)

The optimized foam was found to have a density 28% higher than
that of water, which can be attributed to the addition of surfactant to
the formulation.

Determination of foam viscosity

The reference product (Cetaphil) had a viscosity of 10.09 mPa.s and
was readily flowable from the container. The NPF formulated also
had comparable viscosities (0.87-0.90 mPa. s) as mentioned in table
3, indicating the feasibility of expulsion from the container.

Drug content analysis

The drug content was determined in triplicate, and the
concentration of the drug in each actuation (equivalent to 0.5 ml)
was found to be 22.20 mg/ml

Bubble size estimation of the NPF

Upon comparing the bubble size in NPF with the droplet size in
nanoemulsions, the foam bubbles were significantly larger, with
diameters typically ranging from 90 to 200 pum. This large size is due
to the air-filled nature of the spherical bubbles, which increases the
foam volume while keeping it lightweight (i. e., Ostwald ripening).
The larger bubble size aids in the spreading of the foam over the
skin, making it ideal for surface-level application [13, 21]. In

contrast, the smaller globule size in nanoemulsions achieved a more
stable dispersion, enhancing the bioavailability.

Ex vivo permeation studies of NPF

Ex vivo skin permeation of acyclovir from nAcycNPF formulations
was evaluated using excised porcine skin and quantified by UV
spectrophotometry. Formulation S5 with Smix ratio 6:1 (surfactant:
cosurfactant) showed a maximum drug release of 411.147 per cm?
(ng/ml) across the skin at the end of 495 min (fig. 5). The linear
portion of the cumulative drug permeated (pg/cm?) versus time (h)
profile at steady state conditions had a flux rate of 0.89pug/cm?/h
and a permeability coefficient of 0.1789. Further, the skin deposition
of acyclovir NPF showed enhanced skin deposition (78.00 %). These
results were compared with reported permeation studies of plain
acyclovir gel, which showed more permeation across the skin with
less concentration of acyclovir deposited onto the skin. Contrary to
it, acyclovir NPF exhibited higher permeability, since the globules
with a size<400 nm can pass through the skin membrane easily,
increasing the drug's permeability. The selection of ethanol
demonstrated significantly higher skin permeation and retention,
which is supported by a study conducted by steingrimsdottir et al.
But the use of ethanol is associated with the drawback, which can
drive drugs into deeper skin layers and systemic circulation. The lag
time reflects the time taken for the drug to saturate and traverse the
membrane before steady-state flux is reached. Surfactants increase
hydration of the stratum corneum and alter lipid ordering, this can
increase partitioning and solubility of the drug within the
membrane, thereby enhancing drug flux. However, our present
study used a minimal volume of ethanol solely to ensure complete
oil miscibility and prevent phase separation.
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Fig. 5: Ex vivo permeation studies for NPF formulation (S5) using porcine skin for 495 min (a) and the plot of the linear portion of the
permeation profile used in the calculation of the flux (b)

Evaluation of cytocompatibility of the test formulations

According to Wei et al, patients under acyclovir treatment must be
observed for signs and symptoms of renal failure; hence, the safe
concentration must be analysed. Keratinocytes, being the major cell
type in mammalian skin, are considered the optimum in vitro model
for assessing the safety of cosmetic formulations. Keratinocytes are
also involved in regulating inflammatory responses mediated by
exposure to cosmetic products [21, 22]. The results of the MTT assay

on human keratinocytes depicted the cytocompatibility of acyclovir
formulation at the tested concentrations ranging from 5-1000
pg/ml, which covers the actual therapeutic concentration (50pg/ml)
delivered by the formulation. Thus, the concentrations used in the
cytotoxicity assays do represent realistic exposure levels. Cell
viability was maintained in the compatible range in the lower
concentrations and slightly alleviated in the higher concentration,
after 24 h of exposure to the test formulation. These results
confirmed the safety of acyclovir formulation for skin use.
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Hence, our study tested the cytocompatibility of acyclovir foam
formulation on human Kkeratinocytes, which did not exert any
toxicity on the tested cells. It is explicitly acknowledged that the
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assay concentrations were limited to this range, and effects at
concentrations outside this range were not evaluated, which should
be considered in further studies.

1000

Concentration (ug/mL)

Fig. 6: Cytocompatibility of acyclovir NPF at the tested concentrations ranging from 5-1000 pg/ml, data are presented as meanSD (n = 3)

DISCUSSION

Preformulation studies performed on acyclovir observed that
Labrafac showed maximum solubility. Labrafac, a mixture of
medium-chain triglycerides, mainly consists of caprylic (C8) and
capric (C10) acid, then other short-chain fatty acids. It was observed
that the surfactant Tween 20 solubilised acyclovir better compared
to other surfactants. According to the report published by Schmidt
RF et al solubilization capacity of Tween 20 increased with an
addition of suitable co-surfactants, by significantly reducing the
interfacial tension and enhancing its capacity to solubilize oil [23].
The Smix ratio was fixed based on the homogeneity in the solution,
with serial dilution, Tween 20 and ethanol in ratio 6:1 produced a
clear solution with no sign of precipitation.

The current study formulated a nanoemulsion containing a Smix
ratio (6:1v/v) along with other ingredients. Findings reported by
Akram S et al. detail that the oil phase (Labrafac) alone has no
influence on globule size and PDI but a change in the size distribution
probably reflects variations in the affinities between the surfactants
and oil [19]. SImeasured the largest size due to the considerably high
concentration of oil phase, resulting the surfactant concentration
insufficient to reduce the interfacial tension. On increasing the
concentration of surfactants by maintaining the oil concentration
fixed, the globule diameter gradually decreased, with no significant
changes appearance and PDI of the formulation. Overall, the size of the
globule was observed to be in the nanometer range, spherical shape,
with low polydispersity (<0.25); with no sign of creaming, cracking,
and phase inversion on storage for several days. These properties
make the emulsion thermodynamically stable.

Sugumar et al, studied the impact of Tween 80 on stabilizing the
eugenol oil component on nanoemulsion and explained based on the
HLB value of Tween 80, as the same polar head with smaller
hydrophobic tails, causing the different molecular packing at the
continuous phase-droplet interface, resulting in the droplets with a
mean diameter of 55 nm. The formulation (S5) with Smix (6:1) and
0.5 ml of Labrafac measured the globule size of 68.00 #1.06 nm and
aligned with the requirement for dermal delivery.

The foamability of the NPF depends on the surfactants and oil phase,
which are inversely proportional to the foam expansion. The
breakdown and subsequent liquefaction of the foam are critical in
providing intimate contact of the nanoemulsion globules with the
skin tissues. The breakdown of the foam essentially allows the
formulation to spread easily on the infected surface with minimal
touch and disappear rapidly from the surface. Also, foam volume
stability indicates the time the bubble remains viable on the skin
upon application. Since the foam contains bubbles of different sizes,
it takes different times to break the bubbles and allow easy

penetration of the medication into the skin, but overall, all the
bubbles collapse within 2 min. The current formulation contained a
small volume of Labrafac, hence the surfactant concentration to coat
the oil phase is less, which in turn helps in making the foam lighter.
The light foam has a high air-to-liquid ratio, tends to spread more
evenly, and may absorb faster, promoting rapid delivery of active
ingredients like acyclovir to the skin [24].

Formulations with lower viscosity often produce larger bubbles,
while higher viscosity can restrict foam expansion, resulting in a
thicker, denser foam. In nanoemulsions, viscosity generally
increases with a higher oil-to-surfactant ratio. An oil phase is
typically added to nanoemulsions to improve the solubility of poorly
soluble drugs. However, because acyclovir is highly water-soluble,
the oil phase has no role in solubility enhancement but helps
primarily to maintain the spherical structure of globules and
enhances the foam's texture. Water plays a crucial role in the topical
delivery of drugs. Increasing the water content up to 70% enhanced
acyclovir's skin permeation and retention, as it is water-soluble and
forms a concentration gradient that facilitates better diffusion
through the skin's lipid bilayer. It has been suggested that increasing
the concentration of surfactants enhances the drug’s affinity for the
emulsion vehicle [22]. At the same time, it reduces the drug's
thermodynamic activity, facilitating a slower release of the drug
from the vehicle to the skin. This results in sustained drug release
and improved drug deposition within the skin layers [25, 26].

CONCLUSION

Herpes infection is caused by Simplex Herpes Virus (HSV), resulting
in painful blisters or ulcers that gradually spread throughout the
body and can recur over time. Our research suggests that NPF could
be a better alternative treatment for existing marketed formulations
since foams can cover a larger surface area, non-sticky minimizing
the dose and associated side effects. On topical application, first-
episode primary herpes, the mean duration of viral shedding is 4
days. This application will effectively prevent the possibility of
microbial infections and aid in the quicker proliferation of skin
tissues. And the time to complete crusting of lesions present at the
initiation of therapy takes about 7 days, which represents the
shorter duration of viral shedding with no recurrent herpes.
Investigations suggested that the microemulsion approach for
topical delivery is feasible and improves the drug's solubility,
permeability, and therapeutic effect by minimizing the dose and
associated side effects. They are easy to formulate, transport, store,
and use and have a long shelf-life.
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