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Abstract: This research paper provides the formulation idea of herbal ultrasound gel that is of good quality. In this
formulation some available chemicals and natural ingredient were used which has no harmful effect to human skin. Chemicals
that used were poly acrylic acid, sodium benzoate, glycerine, food grade color, tri-ethanolamine and natural ingredient is aloe
vera extract which shows effective activity against allergic, irritation and inflammation problem due to its synergistic property.
Firstly, aloe gel was extracted by ethanol extraction. Gel was formulated combining all ingredients. To justify the effectiveness
of any formulation, results of evaluation tests are very important. For this, necessary physicochemical properties such as
appearance, transparency, consistency, homogeneity, pH, thermal stability, conductivity, spreadability, viscosity etc. were
evaluated. The results were satisfactory. No microbial growth was found during the incubation period for the prepared
ultrasound gel. Also, no adverse effect to the human skin like irritation, allergy, inflammation etc. was observed. Ultrasound
gel usually acts as a conductive medium and the conductivity result provides the information about the image quality.
Conductivity of this formulated gel was 4.05 pS/cm. Using this formulated ultrasound gel during ultrasonography, clear image
was found which was also of good quality. The overall results suggest that this formulation can be considered as successful and
used with no harmful effect compared to the synthetic ones.
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Diagnostic ultrasound utilizes high-frequency sound waves
to produce images of body internal organs and soft tissues.
But sound waves cannot travel very well through air, that’s
why ultrasound gel is required. This gel serves as conductive
medium that covers tiny pockets of air in the skin, enabling a
tight bond between the skin and the transducer, letting the
waves transmit directly to the tissues beneath and to the parts
that image to be needed. Ultrasound gel is a medicine gel. It
is used frequently in most hospitals, clinics and therapist
centres. It helps to avoid intense sound reflections caused by
air pockets at the borderline between the ultrasonic probe and
skin. The best ultrasonic media is free of air bubbles to
ensure perfect sound transmission [4-5].

It is formulated in such a way that gel can act as a coupling
agent and reduce static. The ultrasound waves have a hard

1. Introduction

Ultrasound is widely used in rehabilitation, primarily for
improving connective tissue extensibility and for promoting
tissue healing and remodelling. The level of clinical benefit
from therapeutic ultrasound remains uncertain, and depends
on the application. Risk of harm is considered low when used
properly, making ultrasound for physical therapy a treatment
of modest efficacy but low risk. Topical analgesics will
activate superficial thermal response receptor, providing hot
or cold sensation. Topical herbal extracts suspended in
aqueous gel are more effective in transmitting ultrasound
energy, compared to cream-based agents which are less
effective [1-3].
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time travelling through air, so the gel prevents any extra air
space between the probe and human skin in order to create a
clear image of the fetus [6].

In recent years, ultrasound gel has become commonly used
as a conductive medium in many diagnostic procedures such
as electrocardiography, ultrasonography, endoscopy, and
transesophageal echocardiogram examinations [7].

Unfortunately, some chemicals are being used for the
preparation of ultrasound gel those are allergenic to skin,
such as phenoxyethanol, methylisothiazolinone and
isothiazolinones which are used as preservatives for many
industrial and cosmetics products and there are many
publications dealing with patients who have developed
allergic dermatitis as a result of using these chemicals in the
formulation of the gel [8-10]. Moreover, women, in
particular, may develop sudden allergic reactions to these
above stated chemicals during pregnancy, which is often a
result of the massive hormonal changes they go through.
Aloe vera has anti-inflammatory action, anti oxidant, anti-
ageing action, antimicrobial, antifungal properties and
promote wound healing. Aloe vera shows synergistic effects
because it has 75 active components [11] which provide
special activities to healing allergic dermatitis, cancer, skin
diseases, liver problems and AIDS [12-13]. Specialized gels
for ultrasound are prepared using aloe vera which does not
contain impure additives that may irritate the skin. Hence,
they will be generally safer and better for people with skin
sensitivity issue.

2. Materials & Methods
2.1. Materials

The chemicals required for the formulation of ultrasound
gel are:

a) Poly acrylic acid.

b) Sodium benzoate.

¢) Glycerine.

d) Food grade colour.

e) Tri-ethanolamine.

These were purchased from the local market.

The natural ingredient required for the formulation of
ultrasound gel is aloe vera plant which was collected also
from local market.

2.2. Methods

2.2.1. Preparation of Aloe Vera Extract

At first, aloe vera leaves were washed carefully with tape
water. The epidermis of the washed aloe vera leaves was
peeled off and the parenchymatous tissue was collected. The
colourless, solid mucilaginous gel was cut into small pieces.
The gel was lyophilized and ground. The lyophilized gel
powder was then packed into Soxhlet apparatus and extracted
with 90% ethanol at 90° C for 4 hrs. The ethanol containing
the extract was filtered and concentrated using rotary
evaporator and preserved in a refrigerator.

Figure 2. Aloe Vera gel.

2.2.2. Ultrasound Gel Formulation

First of all, poly acrylic acid was dispersed in distilled
water with continuous stirring using mechanical stirrer.
Secondly, required quantity of sodium benzoate was
dissolved in distilled water and heated on water bath to
dissolve properly. This solution was cooled and then
glycerine and aloe vera extract were added and finally mixed
with firstly prepared solution. Then required quantity of food
grade colour was added to the above mixture and volume was
made up using remaining distilled water. Finally, tri-
ethanolamine was added drop wise to the formulation for
adjustment of required pH and to obtain gel in required
consistency [14]. Figure 3 shows the prepared ultrasound gel
and table 1 shows its composition.

Figure 3. Formulated ultrasound gel.

Table 1. Composition of ultrasound gel.

SL. No. Ingredients Quantity (%)
1. Polyacrylic acid (g) 0.5

2. Triethanolamine (mL) 3

3. Glycerine (mL) 3

4. Aloe vera extract (mL) 2

5. Sodium benzoate (g) 0.1

6. Color (Food grade) (g) 0.1

7. Water (mL) 91.3

3. Evaluation of Prepared Ultrasound
Gel

The following parameters were used to evaluate the
formulated gel:
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3.1. Visual Clarity and Appearance

Prepared gel formulation was inspected visually for its
clarity, appearance, colour, and consistency against a black
and white background [15-16].

3.2. Transparency

Approximately 5 mL of formulated gel was taken in the 10
mL test tube and its transparency was checked visually.

3.3. Homogeneity

The formulation was tested for the homogeneity by visual
appearance and by touch.

3.4. pH

The pH meter was calibrated using standard buffer
solution. About 0.5 g of the gel was weighed and dissolved in
50.0 mL of distilled water and its pH was measured.

3.5. Thermal Stability

With the help of a spatula, the gel was inserted into a glass
bottle and tapped to settle at the bottom. Two-third of the
bottle was filled up and plug was inserted into it and then the
cap was tightened. This filled bottle was kept erect inside the
incubator at 45°C for 48 hours [17].

3.6. Removal

The ease of removal of the gel applied was examined by
rubbing the applied part with tissue paper.

3.7. Non-Volatile Matter

Approximately 1-5 gm of the prepared gel was weighed in
a tred evaporating dish and heated on a steam-bath until most
of the volatile matter had escaped. Heating was continued at
105°C in an oven for 2 hours. Then it was cooled in a
desiccator and the weight was taken. The procedure of
heating, cooling and weighing were repeated until the
difference in mass between two successive weights did not
exceed 1 mg.

The formula for calculation is

Non-Volatile Matter=(m,-m3) x 100/(m;-m3)

Where,

m;=mass, in grams, of the dish with the sample.

mp=mass, in grams, of the dish after heating and.

ms=mass, in grams, of the empty dish.

Spreadability Test

Sample was applied between two glass slides and then
compressed to uniform thickness by placing 100 gm weight
for 5 minutes. Weight was added to the pan. The time
required to separate the two slides i.e. the time in which the
upper glass slide moved over the lower slide was taken as
measure of spreadability. [18]

The formula is

Spreadability=ml/t

Where,

m=Weight tide to upper slide.

|I=length moved on the glass slide.

t=time taken.

Viscosity

Brookfield viscometer was used to measure the viscosity
and torque of the formulated gel in addition to the CG at
23+2°C using spindle (T-Bar, TD-94). Sample holder of the
Brookfield viscometer was filled with the gel sample and
then spindle was inserted into this holder. The spindle was
rotated at 20 rpm. Viscosity and Torque measurements were
recorded in triplicate [19-20].

Skin Irritation Test

Skin irritation test was performed for the prepared
ultrasound gel by applying it on human volunteers to
find out any irritation problems which could make it
unsuitable for use. Three human volunteers were selected
to check skin irritancy test. 1 gm of the sample was
topically applied to the hand over a 2 square inch. In this
test, the three human volunteers signed an informed
consent letter for their agreement to participate.
Observation for any lesions, irritation, edema or redness
was performed at regular intervals for about 24 hrs and
recorded [20-21].

Accelerated Stability Test

Accelerated stability test of prepared gel was conducted
for stable formulation at room temperature, studied for 7
days. This formulation was studied at 40°C£1°C for 20 days.
The formulation was kept both at room and elevated
temperature and observed on Oth, 5th, 10th, 15th and 20th
day with required parameters [22-26].

Microbial Growth Test

The formulated gel was inoculated on the plates of agar
media by streak plate method and a control was prepared by
omitting the gel. The plates were placed inside the incubator
and kept at 37°C for 24 hours. After the incubation period,
plates were taken out and the microbial growth was checked
by comparing it with the control [27].

Conductivity

The conductivity of the formulated ultrasound gel was
measured by using HACH conductivity meter (Model:
sension' V156 portable multi parameter). This measuring
system has a two-cell probe design. With this design, a single
probe can take measurement within the full, dynamic range
of the instrument. This method determines the total
conductivity. Before going to analysis sample, the meter was
calibrated. Then the probe was placed into the sample and the
slot on the end of the probe was totally immersed. The
sample was agitated with the probe for 5-10 seconds to
remove bubbles that might be trapped in the slot. The
conductivity value of the sample was then automatically
displayed on the instrument.

Image Quality

The image quality was visually inspected.
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4. Results & Discussions

Visual Clarity and Appearance

Clarity is one of the most important characteristic features
of ultrasound gels. This formulation was of high clarity,
transparent, with blue colour, smooth homogeneous texture,
and glossy appearance.

Transparency

The formulated gel was transparent.

Homogeneity

The formulation was tested for the homogeneity by visual
appearance and by touch, result showed appearance and
touch was good and non greasy.

pH of the Gel

The pH of the gel was found to be 6.8 which is good for
skin.

Thermal Stability Test

The formulation was passed the test.

Removal

The gel applied on skin was easily removed by rubbing
with tissue paper.

Non volatile Matter

The formulation was shown 10% non volatile Matter.

Spreadability Test

The spreadability test showed that formulation has good
spreadable property.

Viscosity

The viscosity of gel was very good which indicates that the
gel is easily spreadable by small amounts of shear. The
formulation was shown viscosity 35652cp.

Skin Irritation Test

The formulation shows no redness, oedema, inflammation
and irritation during irritancy studies. This formulation is
safe to use for skin.

Accelerated Stability Testing

The formulation was kept both at room and elevated
temperature and observed on Oth, 5th, 10th, 15th and 20th
day for the all evaluation parameters. The stability results
showed that the formulation was good.

Microbial Growth Test

There were no signs of microbial growth after incubation
period of 24 hours at 37°C for the sample gel compared with
the control.

Conductivity Test

The formulation was shown conductivity of 4.05uS/cm

Image Quality

The formulated ultrasound transmission gel was applied to
a pregnant woman for ultrasonography and hence a clear and
good quality image of the fetus was obtained from the
ultrasonogram (Figure 4). This proved that the gel was
acceptable for ultrasonography as no other problem was
arrived.

®

Figure 4. (a) and (b) both are the images of the fetus found from the
ultrasonogram by using the formulated ultrasound gel.

All the results obtained from the evaluation of the prepared
ultrasound gel are listed at table 2.

Table 2. Physicochemical properties of the formulated ultrasound gel.

S. L. NO. Parameter Result

1. Visual clarity and appearance Good

2. Transparency Clear

3. Homogeneity Good

4. pH 6.8

5. Thermal Stability To pass the test
6. Removal Easy

7. Non-Volatile Matter 10%

8. Spreadability test Good

9. Viscosity 35652cp

10. Skin irritation Test Safe for use
11. Accelerated stability test Stable

12. Microbial growth test Nil

13. Conductivity 4.05 puS/em
14. Image quality Clear and good

5. Conclusion

Pure aloe vera extract has an anti-inflammatory effect on
the skin. This extract is obtained from the aloe vera plant
which is well-known for its healing power since centuries. It
provides improved conductivity; hence the formulated
ultrasound gel using it creates an optimal contact between the
device and the skin. Aloe vera is cheaper and widely
available too. Gentle formulation with it is perfect for
patients with sensitive skin due to its hypoallergenic
properties.

The overall results suggest that the formulation can be
considered a successful herbal ultrasound gel which is
cheap and good compared to synthetic ones. The prepared
formulation showed good spreadability, no evidence of
phase separation and good consistency during the study
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period. Stability parameters like visual appearance, nature,
viscosity of the formulation showed that there was no
significant variation during the study period. The prepared
formulation showed proper pH 6.8; it confirms the
compatibility of the formulation with skin secretions. The
gel was found to be stable during stability study. From the
present study it can be concluded that the formulated
herbal ultrasound gel can be used to take medical images
during ultrasound scan.
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