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Encapsulated drug

Encapsulation Technology Benefits Result of Product Analyzes

« Disconnected from the ouside environment to avoid being

spoiled by environmental factors such as light and heat

« Increased effectiveness and performance due to release
control

« Reduced dosage due to optimal use of medicine molecules in
the body

Drug release 7.

Encapsulated drug

« Reduced side effects due to preventing damage to healthy
15

cells Time(Hour)
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Metabolic syndrome is associated with insulin resistance, elevated
glucose and lipids, inflammation, decreased antioxidant activity,
increased weight gain.

Human studies involving control subjects and subjects with metabolic
syndrome, type 2 diabetes mellitus all show beneficial effects of whole
cinnamon and/or aqueous extracts of cinnamon on glucose, insulin,
insulin sensitivity, lipids, antioxidant status, blood pressure, lean body

mass.

Cinnamon is a rich botanical source of polyphenolics that has been used
for centuries in Chinese medicine and has been shown to affect blood

glucose and insulin signaling.
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Zinc
The deficiency of Zn is associated with many chronic illnesses like type 2 DM. DM may cause the lowering
of the level of Zn in the body by increasing its excretion and decreasing its absorption from intestines or
by excretion from kidneys.

Mechanism of action of Zn is that it acts as cofactor for the synthesis of insulin and probably its secretion
from the pancreas. It is required as a cofactor for the function of intracellular enzymes that may be
involved in protein, lipid, and glucose metabolism.

In type 2 DM, the main factor is insulin resistance which may be increased by Zn deficiency.

Zn may be involved in the regulation of insulin receptor initiated signal transudation mechanism and
insulin receptor synthesis.

The other proposed mechanism of importance of Zn is its role as an antioxidant for the improvement of

metabolic control in type 2 DM.

Chromium

Chromium is an essential micronutrient linked to the regulation of many processes in the human body
including glucose homeostasis.

Chromium (Cr) is a common supplement used by many patients with T2DM for the purpose of improving
glucose regulation.

Chromium helps to regulate glucose homeostasis by activating insulin receptors through the oligopeptide

chromudulin thereby increasing insulin signal transduction and sensitivity.

Vitamin B6

Vitamin B6 helps chemical reactions in the immune system, helping it work better. Eating foods rich in

vitamin B6 will help your body guard against infection.

Substantial evidence correlates vitamin B6 to diabetes and its complications. In T2D, the reduced vitamin B6
besides ¢ ibuting to of complications can also promote diabetes onset. By

examining the literature, it appears that vitamin B6 deficiency can be both a consequence and cause of

diabetes.

Vitamin B12

Vitamin B12 is a nutrient that helps keep the body's blood and nerve cells healthy and helps make DNA.
VitaminB12 also helps prevent megaloblastic anemia, a blood condition that makes people tired and weak.
Low serum vitamin B12 level is associated with longer duration and higher dose of metformin use. Therefore,
routine determination of vitamin B12 level in patients with T2DM on high dose of metformin and those with
prolonged use of metformin might help in identifying patients that would benefit from vitamin B12
supplements.

Vitamin B1

Vitamin B1, thiamin, enables the body to use carbohydrates as energy. It is essential for glucose metabolism, and

it plays a key role in nerve, muscle, and heart function.

Vitamin B2

Vitamin B2, riboflavin, is a key component of coenzymes involved with the growth of cells, energy
production and the breakdown of fats, steroids, and medications.

Most riboflavin is used immediately and not stored in the body, so excess amounts are excreted in the

urine.

Effectiveness of Cassia Cinnamon:
POSSIBLY EFFECTIVE

Diabetes: Several clinical trials have evaluated cassia cinnamon for

type 2 diabetes.

Details:Some clinical studies of cassi nnamon in patients with
diabetes have found significant benefits, while others have not
(other involve: Ceylon , Indian Cassia , Padang Cassia , or Saigon
Cinnamon).

The best evidence comes from a meta-analysis of these

clinical trials, which included 543 adults with type 2 diabetes.
Results show that taking cassia cinnamon 120 mg to 6 grams daily
for 4-18 weeks reduces fasting blood glucose by an average of

25 mg/dL, total cholesterol by 16 mg/dL, low-density lipoprotein
(LDL) cholesterol by 9 mg/dL, and triglycerides by 30 mg/dL, and
increases high-density lipoprotein (HDL) cholesterol by 2 mg/dL.

However, cassia cinnamon has no effect on glycated hemoglobin

(HbA1c), although many of the studies were too short to detect a significant change. The studies were also small, and very
heterogenous in relation to dose, duration, use of conventional medications, and diabetes control at baseline.

The compounds found in cinnamon have properties and may be involved in the alleviation of the signs and symptoms of diabetes
and cardiovascular diseases related to insulin resistance and metabolic syndrome.

The effects of adding more of the aqueous extract of cinnamon appear similar to adding more insulin.

People with metabolic syndrome have adequate amounts of insulin but the insulin is not efficient. Components of cinnamon make

insulin more efficient.

Cinnamon Increases Insulin Sensitivity and Glucose Transport .Insulin resistance is a core defect in obesity, type 2 diabetes mellitus
(T2DM), and metabolic syndrome. An aqueous extract of cinnamon has also been shown to improve insulin sensitivity in humans.
Cinnamon prevents the development of insulin resistance, at least in part by enhancing insulin signaling.

The insulin stimulated insulin receptor (IR) B and IR substrate-1 (IRS1) tyrosine phosphorylation levels and IRS1/phosphoinositide
3-kinase (PI3K) in skeletal muscle are enhanced by CE. It was also demonstrated that CE improves glucose utilization in normal
male rats.

Intake of cinnamon extract by type 2 diabetics or prediabetics does lower their blood glucose significantly.

The glucose transporter, GLUT4, facilitates the transport of glucose across plasma membranes into skeletal muscle and adipocytes.
Previous studies reported that Cinnamon increases glucose uptake and GLUT4 expression.

In summary, cinnamon and components of cinnamon have been shown to have beneficial effects on essentially all of the factors
associated with metabolic syndrome, including insulin sensitivity, glucose, lipids, antioxidants, inflammation, blood pressure and

body weight.

Encapsulation Technology

Definition: Nano/ micro encapsulation is a technique in which an active substance in nano/micro dimensions is placed inside a
polymer shell and it is disconnected from the space outside the shell. this technique is used in various feilds such as cosmetics,
paints, resins and pharmaceutical materials. It can be firmly claimed that the most frequent use of this technique is in medicine,
especially in pharmacy. For example, we all know that existing anti -cancer drugs have low efficacy and many side effects such as
nausea, hair loss, lethargy, and weakened immune system. These side effects are caused by damage from medicine molecules to
healthy body cells. Using encapsulation technology, the effective substances in the e

treatment can be encapsulated seperately and the mechanism of medicine release in
the body can be practically controlled. These medicines, which are manufactured
through encapsulation technology, are called smart medicines with controlled release.




