Nanotechnology Perceptions
ISSN 1660-6795
WWWw.nhano-ntp.com

Formulation Standardization And Quality
Control Of Polyherbal Formulation For
Treatment Of Type 2 Diabetes Mellitus

Laxman S. Vijapur!, Gurinderdeep Singh?, Jyoti Pandey?,
Bhaveshkumar A Patel*, Jeganathan Kannan Shyamala®, Konda V.
V. S. Krishna®, S. Amudha’ and Gaurav Tiwari®*

!Department of Pharmaceutics, BVVS Hanagal Shri Kumareshwar College Pharmacy,
Bagalkot-587101, Karnataka,India
laxman906@yahoo.co.in

*Department of Pharmaceutical Sciences and Drug Research, Punjabi University Patiala.
gurinderdeep.singh@gmail.com
$Faculty of Pharmacy, Medi-Caps University, Pigdamber, AB Road, Indore-453331.
jyoti.pandey@medicaps.ac.in

*Product Development Department, Frontage laboratories Inc. Exton, PA, USA.19341.

review.phdresearch@gmail.com
*Department of Pharmaceutics, G.R.D college of pharmacy, The Tamilnadu Dr MGR
medical university, Chennai. jkshyamala724@gmail.com
®Government Polytechnic for Women, Srikakulam, Andhra Pradesh, India.
kvvskrishna@rediffmail.com
"Dept of Pharmaceutics. School of Pharmacy, Sathyabama Institute of Science and
Technology, Chennai - 119. amudhakrishnakumar@gmail.com
8PSIT-Pranveer Singh Institute of Technology (Pharmacy), Kalpi Road, Bhaunti, Kanpur

209305. Uttar Pradesh, India. dr.gauravtiwari@psit,in

Diabetes is one example of a multifactorial metabolic condition that can lead to multiple
consequences, including immunosuppression, liver toxicity, and hyperlipidemia. Therefore, the
combination of herbs is needed for disease treatment rather than single-drug therapy. The
composition included herbs obtained from reputed suppliers situated in South India. The raw
materials are standardized using shade-dried powdered plant components. All additional
compounds utilized in this study were of analytical grade and procured only from approved
vendors. The cholesterol profiles and blood glucose levels at rest were checked. When the mixture
was compared to the normal range for people with pre-diabetes, it showed a big difference.
Statistical analysis proved that giving the polyherbal mixture at a dose of 400 mg/kg lowered blood
sugar levels by a large amount on the seventh day. Triglycerides, total cholesterol, and low-density
lipoprotein cholesterol all went down, but high-density lipoprotein cholesterol went up. A
phytochemical study proved that flavonoids were present. This could be where the strong anti-
diabetic benefit comes from. Future clinical studies should include people as volunteers, and the
stability of the polyherbal capsules that are being made should be tested. The anti-diabetic effect in
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vitro was much stronger than that of standard Acarbose. It was seen that the formulation had a big
impact on the measures of fasting blood glucose and lipid profile during an investigation into acute
toxicity.

Keywords: Anti-diabetic, toxicity, blood glucose, lipid profile.

INTRODUCTION:

Existing pharmacotherapies are unable to fully correct hyperglycemia, have poor tolerance,
and cause adverse effects. Consequently, there is a demand for alternative medicine,
particularly from natural plant sources that have low adverse effects. The WHO expert
committee on diabetes has advised investigating the effectiveness of these methods in
managing the illness -2,

In most conventional systems, diabetes is more effectively controlled using a combination of
herbs (polyherbal) rather than a single herb due to the synergistic effects and reduced
occurrence of adverse effects. There are over two hundred polyherbal formulations available
in the market for treating diabetes ¢-. The majority of these formulations comprise eight or
more pharmaceuticals in combination, making them difficult to standardize. As a result, the
guality of these products cannot be guaranteed. According to FDA guidelines, it is
recommended to have three or fewer ingredients in each combination. Therefore, in this study,
the polyherbal formulation was adjusted using lyophilized hydroalcoholic extracts of only
three medications ¢,

The issue related to the utilization of herbal preparations lies in their limited bioavailability.
Phytoconstituents such as flavonoids, tannins, and terpenoids have limited absorption due to
their significant molecular size. Furthermore, its limited lipid solubility greatly hampers its
capacity to traverse lipid-rich cellular membranes. Phospholipid-based vesicles can enhance
the therapeutic efficacy, decrease toxicity, and improve the bioavailability of phytomedicines
&-7)

Herbal products like green tea, ginseng, hawthorn, ginkgo biloba, grape seed, and milk thistle
have been put inside phytosomes, which are vesicle systems made of phospholipids. The
flavonoid and terpenoid parts of these plant products bind strongly to phosphatidylcholine,
which lets them stick to it directly ¢ Herbal extracts work better than regular herbal extracts
because when their ingredients bind to phosphatidylcholine, they make a dosage form that is
easier for the body to absorb. The study says that silybin from Silybin phytosomes is about
seven times more likely to be absorbed than silybin from regular milk thistle extract. In this
study, a new type of diabetes medicine is introduced. It is made from a mix of many herbs that
are then put together into a system of phospholipid vesicles 14,

MATERIALS AND METHODS:

The composition included herbs obtained from reputed suppliers based in South India. The
raw materials are standardized using powdered plant parts that have undergone shade-
drying, including Emblica officinalis, Terminalalia belerica, and Cyperus rotundus. All
additional compounds utilized in this investigation were of analytical quality and were
bought only from approved vendors.

LOD Analysis:
The loss on drying test can be used to figure out how much water and volatile chemicals are
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in the raw medicine. It is important to do the loss on drying test when plant ingredients are
thought to be able to soak up water from the air. Excessive water addition to herbal products
fosters microbial proliferation, fungal growth, insect infestation, and degradation. Recent
developments in pharmaceutical technology have made it possible to learn a great deal about
a drug's durability and production quality just by looking at its moisture content €19,

LOD % = Final weight of sample 100
° "~ Initial weight of sample X

Determination of ash values:

The byproduct generated from the combustion of medications often consists of granular ash.
The medicine's composition may include intentionally added inorganic compounds with the
purpose of adulterating, contaminating, or substituting it. In any case, the important parts are
stable inorganic salts like silica and metallic salts that are already in the medicine and stay
with it. It's important to look at home treatments. To find the ash level, you could measure
the amount of total ash, acid-insoluble ash, or water-soluble ash. The ash value can also be
utilized as a method to quantify the quantity of sulphated residue @12,

Phytochemical studies:

The herb has a biosynthetic factory that makes sugars, proteins, lipids, and other chemicals.
Another group of substances that are present are flavonoids, alkaloids, glycosides, tannins,
and others. To find the active ingredients in medicinal plants and learn about their possible
drug effects, phytochemical studies of extracts and raw medicines are very important. These
tests can measure and tell the difference between chemicals that have medicinal effects,
which can help scientists make new drugs. At first, a phytochemical screening was done on
the raw plant samples to find out what kinds of chemicals were in the plants %19,

Pre-formulation studies:

Before making the drug powder, it is very important to figure out its qualities by looking at
the chemical and physical properties of the drug molecule. This knowledge is very important
for figuring out the next steps and strategies in formulation development. Preformulation is
the name for the first stage of learning. One of the main goals is to come up with a very
efficient way to make medicines. As part of preformulation, the physiochemical properties
of the drug option are looked at (1629,

Formulation Development:

By changing the concentrations of the excipients to get the best flow qualities, four sets of
capsules were made. It was studied how the mixed powder poured in all four test batches,
looking at its bulk density, tapped density, compressibility index, Hausner's ratio, and angle
of repose. The good qualities of the fourth trial batch were confirmed by the other trial
batches, so it was chosen to be studied further (table 1) 129,

Table 1: Formulation Development Batches

Sr. No. Components Quantity

1 Berberis aristata 60
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2 Cyperus rotundus 70
3 Terminalia chebula 60
4 Emblica officinalis 100
5 Terminalia belerica 110
6 Lactose 55
7 Magnesium Carbonate 20
8 Micro crystalline cellulose 25
9 Sodium methyl paraben 0.8
11 Starch paste AgQ.

Once the plants Cyperus rotundus, Berberis aristata, Terminalia chebula, Emblica officinalis,
and Terminalia belerica were extracted with ethanol, they were freeze dried to keep their
therapeutic properties. Each extract was given a certain amount of time to dry, which
depended on how quickly it dried. The lyophilizer in the pharmacy lab at our university was
used well. Wheat, lactose, magnesium stearate, and microcrystalline cellulose were used as
diluents and were dried. The adsorbent that was used was magnesium carbonate, and the
active ingredients were checked before sodium methyl paraben and bronopol, which are
diluents and stabilizers, were added. Over the course of thirty minutes, the materials were
carefully mixed in the best way possible. After that, the material was put into the polythene
bags, which were then labeled and kept for further study 629,

In-vivo antidiabetic activity:

Due to its inherent properties, it is highly improbable that even the highest recommended
dose will result in fatality. Consequently, we performed a single dose-limit test on all three
animals, administering a dosage of 2000 milligrams per kilogram of body weight. The rats
were deprived of food for one night. The next morning, they were injected with 50 mg/kg of
newly made streptozotocin and 120 mg/kg of nicotinamide hydrochloride in a solution that
also contained 0.1 mg of citrate buffer -3, Researchers checked the fasting blood glucose
levels of rats that were given STZ + NIC 48 hours after being given diabetes to see if they
had diabetes. The four treatment groups for diabetic rats were chosen at random based on
their fasting blood glucose levels, which were more than 200 mg/dl. For 28 days, both the
plant mixture and the gold standard were given by mouth through a gavage. On a weekly
basis, the researchers monitored the weight gain or loss of every animal involved in the
experiment (642),

RESULTS AND DISCUSSION

LOD Analysis:
It was done to find out how much wetness was in the raw materials. The results and standard
numbers that go with are all obtained within the accepted limits.

Total ash value analysis:

The amount of ash in the raw materials was measured. The data are shown in the table below,
along with the ranges of what is acceptable. The whole quantity of ash was used up. It was
measured how much acid-insoluble ash was in each raw material, and the results are shown
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in a table. Table 2 shows the findings of the test that measured the amount of ash and water-

soluble ash in each raw material.

Table 2: Total ash value

Sr. No Plant Name Total ash (% w/w) Limits (w/w %0)
1 Berberis aristata 5.93+0.25 Not More Than 14
2 Terminalia belerica 5.18+0.08 Not More Than 7
3 Cyperus rotundus 4.21+0.05 Not More Than 8
4 Emblica officinalis 5.17+4.66 Not More Than 7
5 Terminalia chebula 4.25+0.03 Not More Than 5

Analysis of heavy metal:

We documented and exhibited the findings of a quantitative test that assessed the presence
of high amounts of metallic elements in the unprocessed substances in a tabular format.
Heavy metal levels are within the allowed range, according to the sample analysis. This
substance is considered harmless and does not cause any harm when consumed.

Table 3: Heavy Metal Analysis

Sr. Obtained Values (PPM)
No. Mercury | Arsenic | Cadmiu Lead
m
1. Cyperus rotundus 0.004 0.005 0.004 0.004
2. Terminalia 0.02 0.003 0.04 0.005
belerica
3. Berberis aristata 0.004 0.002 0.015 0.003
4. Terminalia 0.002 0.003 0.005 0.002
chebula
5.  |[Emblica officinalis 0.003 0.004 0.003 0.004

In-vivo Antidiabetic activity:

There has been a revival in recent decades of the traditional use of herbs in medicine for
diagnostics, treatment, and prevention. The antidiabetic effectiveness of a compound was
evaluated using an animal model. After reviewing a great deal of relevant literature, the five
basic components that made up the formulation were selected. Following this, the
components were placed into polyherbal capsules.

The World Health Organization and the Indian Ayurvedic Pharmacopoeia gave us guidelines
on how to find, evaluate, and improve the plant ingredients. To make sure that all of the
drugs were the same, data on a number of physiochemical factors was collected. These
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included extractive value, ash value, and drying loss. The plant chemicals were first looked
at, and they were found to contain terpenoids, phenols, tannins, alkaloids, steroids,
glycosides, and flavonoids.

The drugs were found to be safe, following the advice of the World Health Organization
(WHO), after microbiological and heavy metal tests were done. Ethanol was used to get rid
of the big particles on the plants that were picked. The ethanolic liquids that were freeze-
dried were made. Transparent liquid chromatography (TLC) was used to separate the
different plant products that make up the polyherbal extract. High-performance thin-layer
chromatography was used to make a fingerprint of the polyherbal mix and test it. The
resultant chromatogram clearly shows that every component has its own unique peak.
Qualitative formulation studies can make use of the chromatogram as an index.

After four separate trial batches, the dried polyherbal extract's quality metrics and batch
consistency were fine-tuned. Using preformulation standards, the testing was carried out
consistently and to a high standard. The trial intravenous (1) formulation of Polyherbal
Capsules was fruitful since all metrics fell within acceptable ranges. Parameters related to
physiochemistry, phytochemistry, disintegration time, weight consistency, moisture level,
pH, and description were all standardized. Phytoconstituents such as tannin, flavonoid, and
phenol levels were measured quantitatively. Heavy metal and microbiological load
evaluations of the polyherbal formulation came back below safe limits, in accordance with
WHO recommendations. Based on the results of the acute toxicity evaluation, the polyherbal
capsules were shown to be safe for dosages up to 2000 mg/Kg, in compliance with OECD
standards.

CONCLUSION:

Herbal treatments, the first kind of medical treatment, are effective against many different
diseases. Before being formulated into polyherbal capsules, the antidiabetic potency of five
selected raw ingredients was evaluated using an animal model. Raw materials were tested
for authenticity, quality, and purity before physiochemical characteristics were determined.
The anti-diabetic activity in vitro was shown to be substantially higher than that of ordinary
Acarbose.
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