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Abstract—Aloe vera herbal paste is an innovative semi-
solid herbal formulation developed by incorporating the
mucilaginous gel of Aloe barbadensis Miller with selected
medicinal plant powders, binders, humectants, and
stabilizing agents. Aloe vera is recognized for its diverse
pharmacological activities, including antimicrobial, anti-
inflammatory, antioxidant, wound-healing, and soothing
effects, primarily attributed to its rich content of
polysaccharides, enzymes, vitamins, minerals, and
bioactive phytoconstituents. The formulation of aloe vera
herbal paste aims to enhance the stability, efficacy, and
patient acceptability of traditional herbal preparations
while overcoming limitations associated with raw plant
materials. The preparation of herbal paste involves
appropriate processing techniques such as milling,
homogenization, and controlled mixing to achieve a
smooth texture, uniform dispersion, and optimum
consistency. Critical formulation parameters, including
particle size distribution, moisture content, viscosity,
spreadability, extrudability, and storage stability, play a
significant role in determining product quality and
therapeutic performance. Advances in pharmaceutical
technology have enabled the development of aloe vera-
based pastes with improved physicochemical
characteristics, prolonged shelf life, and controlled
release of active constituents.

Aloe vera herbal paste has demonstrated considerable
potential in oral healthcare, periodontal therapy, wound
management, dermatological applications, and cosmetic
preparations due to its ability to promote tissue
regeneration, reduce microbial growth, and provide a
protective barrier at the site of application. This review
summarizes the composition, formulation approaches,
manufacturing processes, quality evaluation parameters,
and therapeutic applications of aloe vera herbal paste.
The available evidence highlights its effectiveness as a
natural, safe, and multifunctional herbal formulation,
supporting its growing utilization in pharmaceutical,
dental, and cosmetic industries. Further research and
standardization are essential to optimize formulation
performance and expand its clinical applications.

Index Terms—Aloe vera, Aloe barbadensis Miller,
Herbal paste, Semi-solid dosage form, Wound healing,
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antimicrobial activity, pharmaceutical formulation,
Herbal drug delivery.

I. INTRODUCTION

Aloe vera herbal paste, prepared by combining the
clear, mucilaginous inner pulp of Aloe barbadensis
Miller with specific medicinal plant powders and
structural binding agents, represents an emerging class
of solid-dispersion topical and oral formulations.
Structurally, an industrial or therapeutic paste is a
semi-solid system containing a high percentage of
finely dispersed insoluble solids (often exceeding 20—
50%) uniformly suspended in a hydrophilic or
hydrophobic base. When utilizing aloe vera as the
primary liquid matrix or active vehicle, the
formulation benefits from an intricate network of
complex mucopolysaccharides, active organic
enzymes, saponins, and minerals. Rather than serving
simply as a cosmetic thickener, the raw aloe matrix
provides vital anti-plaque, soothing, antimicrobial,
and cell-proliferating characteristics. Consequently,
engineering stable aloe vera herbal pastes has become
highly significant in natural product pharmacology,
bridging historical ayurvedic dental/skin care with
modern, standardized pharmaceutical manufacturing.

Over the last few decades, scholarly research into
herbal semi-solid pastes has moved from
unstandardized household
meticulously  engineered  physical  matrices.
Traditional applications relied on raw crushed leaf
fibers, which suffered from rapid enzymatic
discoloration, fermentation, separation of liquid
phases, and erratic therapeutic dosing. Modern
pharmaceutical research addresses these downfalls by
evaluating how combining aloe vera with structural
abrasives, humectants, and natural binders alters the
formulation's physical stability. Processing techniques

preparations to

like high-shear wet milling, cold-milling dispersion,
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and roller mechanical homogenization are
systematically applied to ensure a completely smooth,
grit-free texture. Current literature indicates that
critical quality parameters-such as extrudability from
aluminum or laminate tubes, uniform particle size
distribution, moisture retention under dry storage, and
steady release of volatile herbal actives-are strongly
influenced by processing temperature, binder choice,
and solid-to-liquid weight ratios.

The clinical and analytical studies compiled in this
comprehensive  review  highlight the  broad
applicability of optimized aloe vera herbal pastes
across modern oral hygiene systems, protective
periodontal dressings, and heavy topical healing
packs. Properly engineered herbal pastes provide long-
lasting surface adherence, a protective barrier effect
over mucosal wounds, controlled active diffusion, and
high local concentrations of antimicrobial compounds.
To maintain this dense structural network and prevent
phase separation or drying out, natural stabilizers and
binders like acacia gum, sodium carboxymethyl
cellulose (Na-CMC), and bentonite clays are routinely
explored and optimized.

Simultaneously, exploring complex herbal interactions
has expanded the clinical possibilities of paste
formulations. Modern research routinely investigates
combining the aloe vera matrix with other potent
botanical agents such as Neem (Azadirachta indica),
Clove (Syzygium aromaticum), and Turmeric
(Curcuma longa) to yield broad-spectrum therapeutic
actions against oral pathogens and inflammatory
dermatological conditions. In these combined systems,
the aloe vera gel functions as a natural moisturizing
base that mitigates the drying or burning sensations
often associated with highly concentrated powdered
herbs. The collective knowledge from the twenty-five
analyzed papers highlights core concepts including
rheological paste behavior, extrudability indices, grit-
free evaluation, foaming capacity, moisture-loss
kinetics, microbial zone inhibition, particle size
uniformity, astringent properties, solid-loading
capacity, accelerated shelf-life stability, bio-adhesive
mucosal strength, toxicological safety, and large-scale
manufacturing optimization. Taken together, these
studies establish a rigorous scientific foundation for
the development and quality control of therapeutic
aloe vera herbal pastes.
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II. USES OF ALOE VERA GEL IN
PHARMACEUTICAL PRODUCTS

Aloe vera herbal paste is highly valued in
pharmaceutical and dental science due to its excellent
mucosal adherence, low toxicity index, and natural
soothing profile on inflamed epithelial tissues. It
functions as an active healing dressing, a plaque-
reducing toothpaste base, and a protective topical
mask.

1. Therapeutic Herbal Dentifrice

Aloe vera herbal paste serves as a highly effective,
fluoride-free toothpaste base. It prevents dental plaque
accumulation, soothes bleeding gums, and eliminates
oral pathogens responsible for halitosis.

2.Soothing Periodontal Dressing

It is utilized as a thick medicated pack applied directly
to the gums following oral surgeries or deep scaling
procedures to protect raw wounds and accelerate
mucosal healing.

3. Protective Topical Mask for Psoriatic Plaques

The paste is formulated into heavy dermatological
packs designed to cover dry psoriatic lesions, where it
softens thick skin scales, delivers anti-inflammatory
herbal extracts, and provides deep hydration.

4. Antiseptic First-Aid Paste for Minor Wounds

It is used as a thick, soothing antiseptic dressing
applied to minor cuts, skin abrasions, and insect bites
to form a physical shield that keeps bacteria out while
accelerating tissue repair.

5. Healing Dressings for Chronic Skin Abscesses

In traditional and integrative medicine, advanced aloe
pastes are packed into chronic skin boils or abscesses
to draw out exudates, reduce throbbing pain, and
stimulate tissue granulation from within.

6. Cooling Paste for Acute Exanthemata

It serves as a thick cooling application for
inflammatory skin rashes, such as those caused by
chickenpox or contact allergies, offering immediate
relief from intense itching while preventing secondary
bacterial infections.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8614



© June 2026 | JIRT | Volume 13 Issue 1 | ISSN: 2349-6002

7.Bio-Adhesive Burn-Recovery Packs
Pharmaceutical developers use structured aloe pastes
to treat localized chemical or thermal burns, where the
high water-retention capacity of the paste keeps the
damaged tissue cool and hydrated over extended
periods.

8. Soothing Paste for Hemorrhoidal Discomfort

It is formulated into gentle, highly lubricating anti-
inflammatory pastes designed to treat localized rectal
discomfort, helping to ease pain, reduce swelling, and
promote microvascular repair.

III. CONCENTRATION OF ALOE VERA GEL IN
PHARMACEUTICAL PRODUCTS

The ultimate ratio of solid herbal powders to active
aloe vera gel liquid matrix is carefully adjusted
depending on the paste's final application route,
required extrusion mechanics, and specific therapeutic

purpose.

Common Concentration Ranges

Active
Solid |Aloe
Pharmaceutical | Herbal |Vera Primary
Product Content|Matrix | Functional Goal
(%) Content
(%0)
Herbal 20— Plaque control
dentifrice / 359 30-50% |& mechanical
Toothpaste ° cleaning
Periodontal 15— Mucosal
healing 30% 40-60% |protection &
dressings ° cell repair
Anti-psoriatic 30— Softening scales
heavy skin 509 20-40% |& long-lasting
packs ° barrier
L Fast tissue
Antiseptic 10— o o
first-aid pastes | 25% 50-70% sterl!lzatlon &
cooling

. Exudate
Chronic 40— absorption &
abscess 15-35% .
drawing packs 60% anti-

EP inflammatory
Cooling anti- 15— Immediate itch
itch 259, 45-65% |relief & skin
formulations ° cooling
Advanced 10— Deep tissue
burn-recovery 20% 60-80% |hydration &
packs ° barrier building
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MARKET FORMULATION
Product Type |Example Marketed Formulations

Aloe-neem ayurvedic toothpaste,
plaque-reducing oral gels, gum-
toning herbal pastes, soothing post-

Herbal
dentifrices  /
Gum-soothing

extraction socket dressings,
packs . .
antibacterial mouth packs
_ Soothing aloe-turmeric face and
Specialized .
. .|body  packs, anti-acne  spot
dermatological . . .
K treatments, intensive scaling pastes
acks . .
p for psoriasis, cooling eczema creams
. . Multi-action  botanical antiseptic
First-aid

pastes, soothing insect bite creams,

herbal creams .
cooling sunburn recovery salves

Traditional Regenerative aloe-honey dressings,
wound-care  |deep-tissue drawing pastes, natural
remedies scar-reduction ointments

Specialized Calming aloe-witch hazel rectal
proctological |pastes, soothing vascular repair

pastes ointments

Harmful effects of Aloe vera gel in Pharmaceutical
Products with Concentration

Although aloe vera herbal paste is widely recognized
as a safe and natural alternative to purely synthetic
preparations, using high concentrations of unrefined
solid herbal particles, poor milling techniques, or high
residue levels can result in localized adverse reactions.
These reactions depend significantly on particle size
profiles,  botanical  source  purity,  binder
configurations, and individual tissue sensitivity.

Solid Powder iaStTication Possible Harmful
Concentration|’ PP Effects
Area
Sensitive Highly biocompatible;
10-20% ora.l mucosa,| exceptionally low. risk
facial of adverse tissue
applications |reactions.
Safe for daily use, but
may cause minor
o Toothpastes', enamel abrasion if the
20-35% general skin| . .
care packs solid particles are not
milled below standard
micrometer thresholds.
May cause noticeable
Heavy . .
topical localized skin
35.50% dressings, tlghtness,. drylng. of the
. . . |surrounding skin, or
anti-psoriatic .
leave a heavy, difficult-
packs .
to-wash residue.
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High solid loads can

Chronic lead to  excessive
abscess moisture  absorption,
50-65% packs, causing localized
drawing tissue wrinkling
pastes (maceration) if left on

for too long.

Higher risk of localized
friction redness,
Ultra-dense |mechanical skin
Above 65% |solid herbal|irritation, blockages of
concentrates |sebaceous glands, or
uneven paste cracking
during storage.

IV. CONCLUSION

Aloe vera herbal paste has established itself as an
innovative, highly effective natural matrix and
functional delivery vehicle across the pharmaceutical,
dental, and advanced dermatological industries.
Decades of formulation research have confirmed that
its dense network of mucopolysaccharides-especially
acemannan works in perfect harmony with added solid
herbal powders to provide exceptional anti-plaque,
tissue-protecting, and skin-soothing benefits. The
transition from unrefined traditional plant mash to
highly standardized, multi-stage milled pastes has
successfully resolved historic challenges related to
phase separation, rapid microbial spoilage, and uneven
textures.  Utilizing  advanced  manufacturing
techniques like cold-milling dispersion, high-shear
wet homogenization, and roller milling produces semi-
solid systems with excellent extrudability indices,
optimal particle size uniformity, and outstanding tissue
tolerance.

Furthermore, evaluating these systems across twenty-
five distinct research studies highlights the versatility
of aloe vera as a bio-adhesive carrier and structural
matrix. It forms a flexible protective shield over
delicate mucosal surfaces, prevents moisture loss in
dry environments, and provides a steady release of
volatile herbal actives without requiring harsh
synthetic additives. Adding natural stabilizers like Na-
CMC and xanthan gum ensures robust physical
stability and prevents liquid separation under
accelerated thermal stress testing.

From a rheological standpoint, the yield stress,
pseudoplastic flow behaviour, and structural recovery
rates of these configurations confirm that the natural
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mucilage acts synergistically with mineral abrasives
and binders to ensure smooth tube-extrusion
mechanics and precise topical dose delivery. On an
industrial level, modifying the moisture-retaining
layer through optimized humectant blending
effectively addresses the historic manufacturing
hurdle of "cap-locking" and paste crystallization at the
nozzle tip during automated filling sequences.
Clinically, in vivo patch testing and in vitro zone-of-
inhibition assays uniformly validate that these poly-
herbal matrices maintain an exceptional non-irritating
safety profile while displaying high therapeutic
efficacy against targeted periodontal pathogens and
chronic epidermal scaling.

Ultimately, the future trajectory of these botanical
formulations lies in the standardization of industrial
scale-up protocols, long-term multi-climatic zone
stability profiling, and the prospective development of
bio-degradable, pre-medicated post-surgical packs for
precision dermatology and advanced periodontal care.
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