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Abstract- Diabetes mellitus is a very common disease
in the world that affects millions of people. the
chemical medicines use most people to control their
sugar levels in the body, but these medicines can
show side effects sometimes. That’s why many people
are now looking at natural herbs as a safer option to
manage diabetes. In this review, we are focused on
making a herbal anti-diabetic tablet using a herbal
Ingredients like-Neem leaves (Azadirachta indica),
Jamun Seeds (Syzygium cumini), karela fruits
(Momordica charantia), Mango leaves (Mangifera
indica), Moringa leaves (Moringa oleifera), and
Meethi seed (Trigonella foenum-graecum). All these
herbal Ingredient have been used for many years in
traditional medicine and we known to help control
blood sugar level. Now we are studied the benefits of
each herbal ingredients, how they work to lower
sugar levels, and how we can combine them to make
a herbal formulation. It is main aim was to create a
anti-diabetic tablet that is not only effective, but also
safe, natural, and affordable for diabetic patients.
This herbal anti-diabetic tablet may help in
controlling blood sugar level naturally, improving
insulin secretion activity, and reducing the side
effects of chemical drugs. With further research, this
formulation can become a helpful alternative or
addition to regular diabetes treatment.

Indexed Terms - Diabetes mellitus, Herbal medicine,
Antidiabetic Tablet, Ingredients, herbal formulation

l. INTRODUCTION
A natural formulation comprises a specific

combination of individual Ingredients such as Neem
leaves (Azadirachta indica), Jamun Seeds (Syzygium
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cumini), karela fruits (Momordica charantia), Mango
leaves (Mangifera indica), Moringa leaves (Moringa
oleifera), and Meethi seed (Trigonella foenum-
graecum) which are herbal ingredients formulated for
particular diseases or categories of illnesses. These
substances are more powerful and efficient in the body
when combined than when used alone., because of
their synergistic effect on one another. At the point
when Ingredients are consolidated together, they
become more strong and compelling inside the body
than single Ingredients because of their initiating or
catalyzing impact upon each other.! As per WHO, The
heterogeneous metabolic disease known as diabetes
mellitus is typified by persistent hyperglycemia and
disruptions in the metabolism of fat, protein, and
carbohydrates. Tablets are unit solid dosage form
formulations that contain one or more active
components in a single dose and are designed for oral
administration. Active substances and formulation
additives are included in the compressed tablets.?

Diabetes Mellitus

The term diabetes mellitus refers to a collection of
metabolic diseases that are characterized by
persistently high blood sugar levels. The cause of it is
either decreased insulin effectiveness or decreased
insulin secretion, or frequently both.?

Types of Diabetes Mellitus

1. Type 1 Diabetes

It is sometimes referred to as juvenile diabetes or
insulin-dependent diabetes. In this condition, killed
insulin-producing cells in the pancreas. Patients need
lifelong insulin therapy.
it begins in early adulthood or youth.

ICONIC RESEARCH AND ENGINEERING JOURNALS 2073



© MAY 2025 | IRE Journals | Volume 8 Issue 11 | ISSN: 2456-8880

2. Type 2 Diabetes

the most common types. In this case, the body either
produces insufficient amounts of insulin or the cells
develop insulin resistance. Usually developing in
adults, it is becoming more common in youngsters as
a result of diet and lifestyle choices. Diet, exercise,
oral medications, and occasionally insulin are used to
manage it.*

3. Gestational Diabetes

The Gestational Diabetes. It occurs when the body is
produces insufficient amounts of insulin during
pregnancy. Although it normally disappears after
giving birth, it raises the mother's chance of getting
type 2 diabetes in the future.*

. MATERIALS AND METHODS
Collection of Ingredients.

The following Ingredients were collected: Neem
Powder (Azadirachta indica), Jamun Seeds (Syzygium
cumini), karela fruits (Momordica charantia), Mango
leaves (Mangifera indica), Moringa leaves (Moringa
oleifera), Cinnamon (Cinnamomum verum) and
Meethi seed (Trigonella foenum-graecum).

Ingredients

1. Neem Powder®

The Neem (Azadirachta indica) it has medicinal plant
mostly used in traditional Indian medicine its have
antidiabetic, antibacterial, and antioxidant properties.
The Neem powder, which are collected from drying
and powdering neem leaves and twigs, has
demonstrated encouraging effects in controlling blood
sugar levels. Neem powder helps diabetes by:

e Stimulating insulin secretion from pancreatic p-
cells

e Lowering insulin resistance

e Reducing fasting blood glucose and HbA1C levels

o Stimulating lipid profiles and metabolic function

e Fighting oxidative stress, which plays a role in
diabetes complications
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Figure 2: - Neem Powder

2. Jamun leaves®

The Jamun (Syzygium cumini) is a tropical plant

known which has medicinal properties, its managing

Type 2 Diabetes Mellitus. While Jamun seeds are

more frequently, used, Jamun leaves have important

medicinal properties as well.

Bioactive substances such as flavonoids, ellagic acid,

and jamboline are found in jamun leaves. which:

e Supporting Regulate blood glucose levels

e Improvement insulin activity and sensitivity

e Lowering postprandial blood sugar spikes

e Having antioxidant properties that protect
pancreatic cell

e Enhancement glycogen storage in liver and
muscles

Figure 3: - Jamun Powder

Figure 4: - Jamun Tree

3. Karela (Bitter Gourd)’

The Karela (Momordica charantia) it is a commonly

known as bitter gourd, is a known that traditional

medicinal vegetable with strong antidiabetic

properties. The fruit is high in vicine, charantin, and

polypeptide-p (plant insulin), all of which are essential

for controlling blood sugar levels. Karela fruit aids in

the control of diabetes by:

e Reducing the demand for synthetic insulin by
mimicking insulin-like activity;

e boosting cell absorption and metabolism of
glucose;
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o lowering blood sugar levels during fasting and
after meals.

e Having anti-inflammatory and antioxidant
properties  that guard against diabetic
complications;

¢ Inducing pancreatic beta-cell regeneration

Figure 5: - Karela Fruit

Figure 6: -Karela Powder

4. Moringa leaves®

The Moringa leaves (Moringa oleifera) it is also
known as the drumstick tree or “miracle tree,” has long
been utilized in Ayurvedic medicine as a nutrient-rich
plant. It has leaves antidiabetic, antioxidant, and anti-
inflammatory properties. In diabetes management,
Moringa leaves help by:

e Reducing fasting blood glucose and post-meal
sugar levels

e Improvement insulin secretion and sensitivity

e Minimizing glucose absorption in the intestine

e Providing natural antioxidants that protect
pancreatic B-cells

e Lowering oxidative stress, which is linked to
diabetic complications

Figure 7: - Moringa Tree Figure 8: - Moringa Powder

5. Mango leaves®

The managing Type 2 Diabetes Mellitus mango leaves
it is a traditionally used in herbal formulation. It has
present flavonoids, anthocyanins, and mangiferin,
which have more antioxidant and hypoglycemic
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properties. Mango leaves can help to treat diabetes in

the following ways:

e Increasing insulin production and sensitivity

e Decreasing blood glucose levels

e Supporting glucose metabolism and delaying
glucose absorption

e Protecting pancreatic cells from oxidative damage

e Improvement lipid profile and reducing diabetic
inflammation

Figure 8: - Mango Tree

Figure 9: - Mango Powder

6. Meethi Seed®®

The Commonly referred to as fenugreek, Meethi

(Trigonella foenum-graecum), is used in managing

type-2 Diabetes. Meethi seeds, which are high in

soluble fiber, alkaloids (trigonelline), saponins, and 4-

hydroxyisoleucine, naturally help control blood sugar

levels. If you have diabetes, Meethi seeds can help by:

e Reducing carbohydrate digestion and absorption
increasing insulin secretion and sensitivity

e Decreasing fasting and post-prandial blood sugar
levels

e Increasing lipid profile (cholesterol and
triglycerides)

e Providing antioxidant protection to pancreatic cells

AN

T .
Figure 10: - Meethi Seed

Figure 11: - Meethi Powder

7. Cinnamon Powder!!
In people with diabetesThe bark of cinnamon plants,
particularly cinnamonomum cassia and

cinnamonomum verum, is used to make the popular
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herbal remedy cinnamon, which has anti-diabetic
properties. Some health benefits are believed to be
caused by its bioactive components, which include
cinnamon aldehyde, eugenol, and polyphenols.
Cinnamon has been shown to Help control diabetes

by:

Cinnamon's management is informed of:

e Increased insulin sensitivity

e Reduce fasting blood glucose levels

e Increase glucose uptake by cells

e Decreases oxidative stress and inflammation

Figure 12: - Cinnamon Powder

Preliminary Phytochemical Analysis of Ingredients

The Following Ingredients were used in the
Preliminary Phytochemical Analysis: Azadirachta
indica (leaves), Syzygium cumini (seed), Momordica
charantia (fruits), Mangifera indica(leaves), Moringa
oleifera (leaves), Cinnamomum verum (powder) and
Trigonella foenum-graecum (seed).

Formulation of Tablets

Compressed into tablets, the herbal powder was
combined with the excipients. The table provides the
composition's specifics. No - 1.

Ingredients BATCH NO.

QUANTITY PER

TABLET (mg)

F] F2 F3
Moringa 60 60 60
Jamun 70 70 70
Mango 70 70 70
Meethi 70 70 70
Cinnamon 60 60 60
Karela 30 30 30

IRE 1708398

Neem Powder 40 40 40
Talc 53 53 53
Lactose 110 110 110
Magnesium Stearate | 4.7 4.7 4.7
Polyvinylpyrrolidone- | - 30 40
K30

Tragacanth Gum | - - 10
Powder

Table 1. - Formulation of Tablets

Sinple with pvk-zo P iy pocies

garwl—})

Figure 13: - Herbal Powder
Method of Preparation

1) All ingredients are thoroughly washed and shade-
dried.

2) Dried materials are crush/grind separately into fine
powder.

3) Powdered materials are passed through 50 Number
sieve.

4) Then Accurate weight of each powdered herb are
measured and mixed uniformly.

5) And add lubricants like magnesium stearate and
talc.

6) Then add gum like tragacanth as per table No. -1

7) Compressed into tablets using a Direct
Compression method by Single tablet punching
machine.
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Figure 14: - Single Tablet Punch Machine

Figure 15: - Powdered materials are passed through
50 Number sieve.

1. EVALUATION PARAMETER

Pre-formulation Studies

The Measuring the weight of the combined powder is
essential because it affects the dose's homogeneity. By
using the following parameters, it is evaluated. [*223l

Bulk density

It is determined by measuring the mass of a powder
pattern that has been passed through a screen into a
graduated cylinder or into a cup using an extent
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measuring device. It is provided by and stated in
g/ml.1

pb = %
Where, M = is the mass of powder

V, = is the majority extent of the powder

A comparison of the majority and tapped densities can
provide some insight into the relative importance of
the interparticle interactions that affect a powder's
bulking houses as well as those that obstruct powder
waft. Such a difference is frequently employed as a
measure of the powder's wafting capacity.

Tapped density

It is accomplished by tapping a measuring cylinder
with a powder design on it. Once the initial extent has
been examined, the cylinder is tapped, and extent
measurements are obtained until a little amount of
additional extension extrusion is seen. In order to tap
manually, the cylinder is raised and allowed to fall
below its own weight at a certain distance. The powder
is tapped to a constant extent in order to measure the
tapped extent. Given, it is represented as g/ml.1*

Where, M = Mass of powder & Vt = Tapped extent of
the powder Compressibility index: (ClI

Carr’s index/compressibility index

A graduated glass cylinder is filled with powder, and
for a predetermined amount of time, it is repeatedly
tapped. After tapping, the amount of powder is
measured.!4

Compressibility index (%) =
TappedBulkDensity—Bulk Density % 100

TappedBulkDensity
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Carr’s index (%) Type of flow

5-15 Excellent

12-16 Good

18-21 Fair

23-28 Slightly Poor

28-35 Poor

35-38 Very Poor

>40 Extremely Poor
Table 2. - Grading of powders for their flow

properties

Angle of repose

The angle of repose was calculated using the funnel
method. The precisely weighed mixture was placed in
a funnel. The height of the funnel was set up so that
the tip of the funnel just touches the "head of blend" or
"apex of the heap." "The drug excipient blend" was
permitted to freely flow to the top of the funnel. The
link between Powder Flow and Angle of Repose is
displayed in Table No. 3. The following formula was
used to determine the powder cone diameter and angle
of repose.’®

Tan 6 :g Where, h = height of powder cone formed
& r = radius of the powder cone formed

Table 3. - Relationship between angle of repose (8)
and powder flow

Type of Angle of
Flow Repose(0)
Excellent 25
Good 25-30
Passable 30-40
Passable >40
Very poor

Hausner index

A powder's flowability is gauged by its Hausner ratio,
which is determined by dividing its tapped density by
its bulk density. Good flowability is indicated by a
Hausner ratio of 1, but lower flow is suggested by
larger values.®

Formula

Hausner Ratio = Tapped Density / Bulk Density.
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S. Hausner Ratio Flow Character
No.

1 1-1.11 Excellent

2 1.12-1.18 Good

3 1.19-1.25 Fair

4 1.26-1.34 Passable

5 1.35-1.45 Poor

6 1.26-1.59 Very poor

7 >1.60 Very, very poor

Table 4. - Hausner index
Physical evaluation of Tablets [1718]

Tablets were subjected to following evaluation
parameters.

Colour and appearance

For the colour and appearance the tablets were visually
examined

Weight variation test

The average weight of 20 tablet was calculated for this
variant. Every tablet weight was analyzed separately.
The proportion of each case's divergence from the
average weight was determined. Not a single tablet
from the sample size deviates more than one
percentage point from the average weight, and none of
the tablets deviate more than twice that amount.*-2°

Hardness and Friability test

The tablets were subjected to hardness and friability
testing using a calibrated Monsanto hardness tester
and a Roche Friabilator (4 minutes at 25 rpm),
respectively. 2122

Thickness

The Tablet thickness was measured with Vernier
calipers. Thicknesses were evaluated.?3-24

Disintegration test for tablets

For example, A plastic tube measuring 80-100 mm in
length, with an internal diameter of 28 mm and an
external diameter of 30-31 mm, is fitted with a rust-
proof wire gauge disc at the lower end. In order to
repeat the entire up-and-down action [28 to 32] each
minute, six tablets were put inside the tube, which was
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raised and lowered. The tablets easily pass through a
10mesh screen, and they were broken up until no
particle was left above the gauge.?

IV. RESULT

Table 5. — Description

S. | Physical Observation
No | Paramet F F> F3
. er
1. Shape | Cylindric | Cylindric | Cylindric
al al al
2. Odour Spicy Spicy Spicy
Aroma Aroma Aroma
3. | Colour Light Light Light
Green Green Green
4, Taste Bitter Bitter Bitter

Figure 14: - Herbal Antidiabetic tablet

Figure 15: -Angle of Repose
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Without any excipients (Only powder)

/ S,
Tablet 6. - Pre Formulation Studies (v —
S. Parameter Result - e
NO. ; =T 575
1 Angle of With | With both S e e e
Repose powder | Powder + == za: = —
only | Excipients 7 —R-=—— _
28.34 342 Y P s S
2 Bulk density 0.4g/ml iy
-'/rr_n__f)m o = -(S 63
3 Tapped.bulk 0.41g/ml i e~
density e
4 | Compressibility 6.9%
index With Excipients (Powder + Excipients)
5 Hausner index 1.075g/ml )
Figure 17: -
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Bulk Density

Powder

Calculation: -
Given that: -
Bulk Density: -

Weight of powder (W)= 20g
Volume of powder (Vi) = 50ml
Weight of powder

Bulk Density =

Volume of powder

_ 20g
50ml

Bulk Density= 0.4g/ml
Tapped Density: -

Weight of powder (W)= 20g
Volume of powder after tapping (V) = 48ml

Weightofpowder(W)
Volume of powder after tapping (V2)
20g

48ml

Tapped Density=

Tapped Density= 0.43g/ml
Compressibility index: -
Where: -

Bulk Density = 0.4g/ml

Tapped Density = 0.43g/ml
Compressibility index
Tapped Density—Bulk Density % 100

(%)

Tapped Density

(0.43-0.4)g/ml

Compressibility index (%) = oazgml 100
Compressibility index (%) = ((]&%gg//:’: x 100

Compressibility index (%) = 0.069 x 100
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Compressibility index (%) = 6.9%
Hausner Ratio: -
Where

Bulk Density = 0.4g/ml
Tapped Density = 0.43g/ml

TappedDensity

Hausner Ratio= ;
Bulk Density

0.43gm/ml

Hausner Ratio=
0.4g/ml

Hausner Ratio= 1.075g/ml

Tablet 7. - Hardness

F, F5 (kg/cm?)
S. F (kg/cm?)
No. | (kg/cm?)
(PVK- | (Tragacanth
30) gum)
1 3 4 5
3.5 4 6
3 3 4.5 5

Figure 13: - Monsanto Tester

Table 8. — Thickness

S. F1 (in mm) F2(in mm) F3(in mm)
N | Thic Dia Thic Dia Thic Dia
0. | kness | mete | kness | mete | kness | mete
r r r
1 9 3 8 5 9
2 3 8 4 8 4 9
3 9 5 9 4 8
Table 9. — Friability
S. No. Fi F> F3
Initial Final Initial Final Initial Final
Weight | Weight | Weight | Weight | Weight | Weight
ICONIC RESEARCH AND ENGINEERING JOURNALS 2080
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1 0.54 0.53 0.55 0.54 0.575 | 0.573 |Percentage Weight loss = 0.01 x 100

Percentage Weight loss = 1.8%

2 053 | 052 | 056 | 055 | 057 |056
FOR F,
. _ Initial Weight—Final Weight
3 053 | 052 | 053 | 052 | 057 |0.56 |Percentage Weight loss = Tntial Weight
100
Avg 0.53 | 052 | 054 | 053 [ 0.571 | 0.564 |percentage Weight loss = %5225 x 100

0.54

0.01

Friability 3% 3% 07% Percentage Weight loss = o5, X 100

Percentage Weight loss = 0.01 x 100

Percentage Weight loss = 1.8%

= FOR F3

. Initial Weight—Final Weight
Percentage Weight loss = ————er 2 728
Intial Weight
100
0.571-0.564

Percentage Weight loss = ———— x 100
0.571

Percentage Weight loss = % x 100

Percentage Weight loss = 0.007 x 100

Percentage Weight loss = 0.7%

Figure 14: - Roche Friabilator This value should not exceed 1% for most tablets,
indicating that the tablets have acceptable mechanical
Calculating Friability strength
The percentage of weight loss is calculated using the Table 10. — Disintegration test
formula:
- _ _ _ S. Speed FiGn F2 (in F3 (in
Percentage Weight loss = 202! V;’j:i]:thz:ltwelght No. e — ) )
100 1 Low 13 14 15
Medium 12 13 13
FOR F; 3 High 10 11 12

Initial Weight—Final Weight
Intial Weight

Percentage Weight loss
100

Percentage Weight loss = % X 100

Percentage Weight loss = % x 100
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1 | Sterols | + + - - - -

Table 12. - Weight Variation

S. No. F]
Weight of tablet (milligram)
DISINTEGRATION TEST APPARATUS (Single Test)
g 1 530
[+
; 2 540
A = e ST i
T 3 550
g — - 2 —
5 540
Figure 15: - Disintegration test Apparatus
6 555
Table 11. - Preliminary Phytochemical analysis
7 570
S | Phyto- | M. | T.fo | A. | S. M. M.
constit | olei | enu in | cu | char | in 8 540
N | uents fera | m dic | mi | anti | dic
(@) a ni a a 9 560
1 | Carbo | + + + - - - 10 550
hydrat
€ 11 540
2 | Volatil | - + - - - -
e oils 12 550
3 | Flavon | + + + + + +
oids 13 560
4 Tf:rpen + + + - - - T 30
oids
5 Glyco + + + + + + 15 575
sides
6 | Alkalo | + + + + + + 16 570
ids
7 | Tannin | + + + + - + 17 555
& 18 560
8 + - + |- + +
Gums 19 545
and
Resin 20 560
9 | Phenol | + + - - - -
ic Total weight 11020
1 | Protei | + + + - - -
0 |n
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Figure 16: Herbal Antidiabetic tablet

. Sum of weight of tablet
Average weight = 2 - 80" 0°

Total number of tablet

_ 11020
20

=551mg

Minimum Deviation = 222=>*1 x 100

=22 100
551

=-0.038x 100
=3.8%

. .. 575-551
Maximum Deviation = T x 100

=2 %100
551

=0.043x 100
=4.3%

Weight variation = 3.8-4.3%

CONCLUSION

The growing prevalence of diabetes both domestically
and internationally emphasizes the pressing need for
better, more affordable, and sustainable treatment
alternatives. This my project presents the formulation
of a herbal antidiabetic tablet using traditionally
valued medicinal herbs including Neem, Jamun seed,
Karela, Mango leaf powder, Moringa, Cinnamon and
Meethi seeds all known for their potent hypoglycemic
and antioxidant properties. Each herbal ingredient
contributes uniquely to blood sugar level regulation,
insulin sensitivity, and protection of pancreatic B-cells,
the pancreatic 3-cells secretion the insulin which are
depose sucrose in the tissue. These are making the
combination both synergistic and effective. The
formulation aims to offer a natural, side-effect-free
alternative or supplement to synthetic antidiabetic
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drugs, especially for long-term management. Through
scientific review and traditional evidence of the herbs,
this herbal tablet is a viable and comprehensive
method of treating diabetes. And potentially
enhancing diabetic patients' quality of life. In order to
confirm its effectiveness and safety on a larger scale,
more in-vitro and in-vivo research as well as clinical
trials are advised.
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