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Abstract: Diabetes is a group of diseases that cause blood sugar levels to become too high. It is one most common
disease, that can influence other disease. It is important to bring it under control. Monitoring glucose during the past two
decades has developed techniques and approaches. In the literature, electrochemical measurements are reported in greater
quantities than other methods. This makes them the main subject of this analysis. As a result of their high selectivity for
glucose measurement, biosensors remain a main focus of most teams. The principles and types of glucose monitoring
sensors are presented in a systematized and classified fashion.. Various design approaches for glucose biosensors are
discussed, including needle-type sensors, sensors intended for chronical implantation, and the combination of glucose
biosensors with micro dialysis sampling. Continuous glucose monitoring can help to treat better and immediately
whenever need.
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INTRODUCTION
An individual with diabetes experiences elevated blood glucose levels and abnormal fats and protein metabolism as part
of their disease. A child, teenager, or young adult is more likely to be diagnosed with Type 1 diabetes. It is unknown
what caused the incident. It is believed that the cause of type 1 diabetes is a combination of genetic susceptibility and
environmental factors. The cause of a significant proportion of cases concerning the biological, chemical, nutritional, and
behavioural components hasn't as yet been proven beyond a reasonable doubt despite extensive research into these
components. Diabetes type 2 can be prevented by better understanding the risk factors associated with the disease. The
genetic component, however, plays a small but important role, whilst other risk factors like age, overweight, and inactivity
decrease chances of developing the disease. Besides smoking, obesity is the greatest risk factor for diabetes. However,
smoking has also been shown to increase the risk of diabetes. Excess fat in the body can cause diabetes in some ethnic
groups, such as Southeast Asians. The consumption of foods with high sugar and fat content has also been linked to an
increased risk of type 2 diabetes. Uncontrolled diabetes can lead to complications in many organs due to the same risk
factors as for type 2 diabetes. Amputation of lower limbs occurs when small blood vessels or large blood vessels are
damaged. On the other hand, injuries to the brain and spinal cord cause loss of vision and kidney function. Type 2
diabetes, which accounts for the majority of diabetes cases, causes disability and shortens lives. It is preventable to a
great extent due to its age, overweight, obesity, inactivity and excess weight gain during pregnancy. Diabetes type 1 is a
chronic disease with no definitive cause, and it remains unpreventable. We have tried a number of strategies, but none
have proved to be successful. Continuous glucose monitoring provides information about blood glucose fluctuations such
as their direction, magnitude, duration, frequency, and causes. With continuous monitoring, glucose levels can be
assessed throughout the day in much greater detail than with conventional intensified glucose monitoring, defined as
measuring three to four times per day. Monitoring glucose levels continuously can provide valuable information about
trends in glucose levels, which can help to identify and prevent unwanted periods of hypo- or hyperglycaemia.

[L1[21[3][41[5][6]

Glucose

The word glucose is also used to refer to blood sugar. It is crucial for the body's mechanisms to be well-powered with
glucose. Oftentimes, diabetes goes unnoticed when glucose levels are optimal. Our bodies revert to their healthy
functions, when they stray from recommended boundaries. A monosaccharide, it is the simplest of the carbohydrates. It
contains one sugar. It's not the only one. Among other monosaccharides, galactose, ribose, and fructose are also present.
As one of the body's main sources of energy, glucose also comes from carbohydrates. Bread, fruit, and vegetables are all
great sources of glucose. Food helps you stay alive by supplying the energy you need. Like many things, glucose should
be consumed in moderation. An unhealthy or uncontrolled glucose level can have long-term and serious effects. What is
the body's process for metabolizing glucose? Ideally, our bodies process glucose several times per day. We begin
processing glucose immediately after eating. As enzymes help break down food, the pancreas, which produces hormones
including insulin, interacts with how our body deals with glucose. After eating, our bodies signal to the pancreas that it
needs to release insulin to deal with rising blood sugar levels. Nevertheless, some people can't depend on their pancreas
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to step in and do the job they need. If the pancreas is unable to produce insulin, diabetes occurs. As a result, people with
diabetes require outside assistance (insulin injections) to process and control glucose in their bodies. There is also insulin
resistance in diabetes, wherein the liver fails to recognize insulin in the body and makes excessive amounts of glucose.
As glucose is stored in the liver and is converted into glucose when it is needed, the liver plays an important role in sugar
control. An insufficient level of insulin in the body can cause free fatty acids to be released from fat stores. A condition
called ketoacidosis results from this. The liver produces ketone bodies as waste products when it breaks down fat. In
large quantities, ketone bodies can be toxic. [7][8][9][10][11][12]
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Figure 1: cycle of food to energy.
Diabetes
Diabetes occurs when the body is incapable of taking in sugar (glucose) and using it for energy. An uncontrolled diabetes
condition can damage the heart, kidneys, eyes, and nerves, as well as other organs and tissues in the body. Our bodies
break down food into a range of nutrients by way of digestion. Whenever we consume carbohydrates (like bread, rice,
pasta), the body converts them into sugar (glucose). When glucose is in bloodstream, it must be helped - a "key" - in
order to reach its final destination, which is inside the body's cells (the cells make up organs and tissues). Insulin is the
"key “An organ above the stomach called the pancreas, which makes insulin, delivers it into the bloodstream. A cell's
"door" is opened by insulin, allowing glucose to enter the body's cells. An organ or tissue needs glucose for proper
functioning as it provides energy to the body. We are diabetic if: 1. There is not enough insulin produced by the pancreas.
2. Insulin is made by the pancreas, but the cells of the body do not react to it and are not able to utilize it normally. Blood
glucose levels rise if glucose cannot enter cells in the body.[14][15]
Types
1. Type 1 diabetes- It is an autoimmune disease, which means our bodies attack themselves. This leads to the
destruction of insulin-producing cells in the pancreas. Diabetes type 1 affects up to ten percent of diabetics. Children and
young adults are most commonly affected (although it can occur at any age). Previously, it was called "juvenile" diabetes.
Diabetes type 1 requires daily insulin injections. Because of this, it is also called insulin-dependent diabetes.
2. Type 2 diabetes- A person with type 2 diabetes will either not produce enough insulin or their cells will not
respond properly to insulin. The most common form of diabetes. 95% of those with diabetes have the type 2 form. People
in their middle and old age are usually affected. Among the other common names for Type 2 diabetes, there are adult-
onset diabetes and insulin-resistant diabetes. The term "a touch of sugar" may have come from our parents or
grandparents.
3. Prediabetes- This type of diabetes occurs before type 2 diabetes, referring to blood glucose levels that are higher
than normal but not sufficiently high to be diagnosed as type 2 diabetes
4, Gestational- Some women develop gestational diabetes while pregnant. Gestational diabetes usually. whereas
gestational diabetes usually disappears after delivery. However, chronic gestational diabetes puts us at higher risk for
developing type 2 diabetes in the future. [16][17][18][19][20]
Approximately 463 million people are living with diabetes throughout the world and 88 million are in Southeast Asia,
according to data from the International Diabetes Federation (IDF). Approximately 463 million people are living with
diabetes throughout the world and 88 million are in Southeast Asia, according to data from the International Diabetes
Federation (IDF). 77 million of these 88 million people are Indian. According to the IDF, diabetes is prevalent in 8.9%
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of the population. According to estimates from the IDF, India has the second highest rate of children with type 1 diabetes,
behind the United States. A significant number of type 1 diabetic children in the SEA region also suffer from this
condition. The country is considered to have 77 million people with diabetes, making it the second worst affected country
in the world, behind China. One in six people with diabetes worldwide (17%) is Indian. As reported by World Health
Organization, 2 percent of Indian deaths are caused by diabetes. (India's population is approximately 17.5% of the world's
total.) According to the International Diabetes Federation, there will be 134 million with diabetes by 2045.
[21][22][23][24][25]

Figure 2: The diabetes rate in 2014. Globally, 92% of people had the condition. According to the 2020 census, it is
8.9%.

Figure 3: Figures of diabetes rates in 2016 in Indian states
The risk factors: Diabetes develops differently for each of us depending on the factors that increase our risk.Risk factors
for type 1 diabetes include: Having a family history, Injury to the pancreas, Presence of autoantibodies, Physical stress,
Exposure to illnesses caused by viruses. Risk factors for prediabetes and type 2 diabetes include: Family history (parent
or sibling) of prediabetes or type 2 diabetes, Being African-American, Hispanic, Native American, Asian-American race
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or Pacific Islander, Being overweight, Having pressure, Having low HDL cholesterol and high triglyceride level, Being
physically inactive, Being age 45 or older, Having gestational diabetes or giving birth to a baby weighing more than 9
pounds. Having syndrome, Having a history of heart disease or stroke, Being a smoker, Risk factors for gestational
diabetes include, Family history (parent or sibling) of prediabetes or type 2 diabetes, Being African-American, Hispanic,
Native American or Asian-American, Being overweight before your pregnancy, Being over 25 years of age. Symptoms
of diabetes:1) Increased thirst.2) Weak, tired feeling.3) Blurred vision.4) Numbness or tingling in the hands or feet.5)
Slow-healing sores or cuts.6) Unplanned weight loss.7) Frequent urination.8) Frequent unexplained infections.9) Dry
mouth. Other symptoms, In women: Dry and itchy skin, and frequent yeast infections or urinary tract infections., In men:
Decreased sex drive, erectile dysfunction, decreased muscle strength. Type 1 diabetes symptoms: Symptoms can develop
quickly — over a few weeks or months. Symptoms begin when we’re young — as a child, teen or young adult. Additional
symptoms include nausea, vomiting or stomach pains and yeast infections or urinary tract infections. Type 2 diabetes and
prediabetes symptoms: We may not have any symptoms at all or may not notice them since they develop slowly over
several years. Symptoms usually begin to develop when we’re an adult, but prediabetes and type 2 diabetes is on the rise
in all age groups. Gestational diabetes: we typically will not notice symptoms. our obstetrician will test you for gestational
diabetes between 24 and 28 weeks of our pregnancy. Complications of diabetes: If our blood glucose level remains high
over a long period of time, our body’s tissues and organs can be seriously damaged. Some complications can be life-
threatening over time: Cardiovascular issues including coronary artery disease, chest pain, heart attack, stroke, high
blood pressure, high cholesterol, atherosclerosis (narrowing of the arteries), Nerve damage (neuropathy) that causes
numbing and tingling that starts at toes or fingers then spreads, Kidney damage (nephropathy) that can lead to kidney
failure or the need for dialysis or transplant, Eye damage (retinopathy) that can lead to blindness; cataracts, glaucoma,
Foot damage including nerve damage, poor blood flow and poor healing of cuts and sores, Skin infections, Erectile
dysfunction, loss., Depression, Dementia, Dental problems, Complications of gestational diabetes: In the
mother: Preeclampsia (high blood pressure, excess protein in urine, leg/feet swelling), risk of gestational diabetes during
future pregnancies and risk of diabetes later in life, In the new born: Higher-than-normal birth weight, low blood sugar
(hypoglycaemia), higher risk of developing type 2 diabetes over time and death shortly after
birth.[26][27][28][29][30][31][32][33][34][35][36]

Diagnosis:

Diabetes is diagnosed and managed by checking your glucose level in a blood test. There are three tests that can measure
your blood glucose level: fasting glucose test, random glucose test and Alc test. Fasting plasma glucose test: This test is
best done in the morning after an eight hour fast (nothing to eat or drink except sips of water). Random plasma glucose
test: This test can be done any time without the need to fast. Alc test: This test, also called HbA1C or glycated
haemoglobin test, provides your average blood glucose level over the past two to three months. This test measures the
amount of glucose attached to haemoglobin, the protein in your red blood cells that carries oxygen. You don’t need to
fast before this test. Oral glucose tolerance test: In this test, blood glucose level is first measured after an overnight fast.
Then you drink a sugary drink. Your blood glucose level is then checked at hours one, two and three. Gestational diabetes
tests: There are two blood glucose tests if you are pregnant. With a glucose challenge test, you drink a sugary liquid and
your glucose level is checked one hour later. You don’t need to fast before this test. If this test shows a higher-than-
normal level of glucose (over 140 ml/dL), an oral glucose tolerance test will follow (as described above). Type 1
diabetes: If your healthcare provider suspects type 1 diabetes, blood and urine samples will be collected and tested. The
blood is checked for autoantibodies (an autoimmune sign that your body is attacking itself). The urine is checked for the
presence of ketones (a sign your body is burning fat as its energy supply). These signs indicate type 1
diabetes.[37][38][39][40][41]

Normal Prediabetes Diabetes
Type of test
(mg/dL) (mg/dL) (mg/dL)

. Less than 100
Fasting ~
, 100-125 126 or higher
glucose test

Less than 140
Random (anytime)

140-199 200 or higher

glucose test

Lessthan 5.7%
Alctest 5.7-6.4% 6.5% or higher
Oral glucose

Lessthan 140 140-199 200 or higher
tolerance test

Figure 4: Range for blood sugar
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Blood Glucose Monitoring

Blood Glucose Monitoring is a way of checking the concentration of glucose in the blood using a glucometer. Provides
quick response to tell if the sugar is high or low indicating a change in diet, exercise or insulin. Over time, it reveals
individual of blood glucose changes. Reduces risk of developing complications with diabetes. Allows diabetics to see if
the insulin and other medications they are taking are working. Gives diabetics an idea as to how exercise and food affect
their blood sugar. May prevent hypoglycaemia or hyperglycaemia. Types of glucose biosensors Enzymatic glucose
biosensors: First generation glucose biosensor, second generation glucose biosensor, third generation glucose biosensor
non-enzymatic glucose biosensors.1st generation: the normal product of the reaction diffuses to the transducer and causes
electrical response. 2nd generation: involves specific mediators between reaction and transducer to generate improved
response. 3rd generation: reaction itself causes the response First generation glucose biosensors. The first-generation
glucose biosensors estimated glucose concentration in the sample based on hydrogen peroxide production by glucose
oxidase utilizing dissolved oxygen. Based on this technology, yellow spring Instrument company, launched the first
commercial glucose biosensor in market in 1975 for the direct measurement of glucose. The usage of the most expensive
metal platinum for the fabrication of this electrode restricted the biosensor to clinical laboratories only. Major drawbacks
of first-generation glucose biosensors. Amperometric measurement of hydrogen peroxide required a high operating
potential (0.6 V) for high selectivity. Restricted solubility of oxygen in biological fluids, which produced fluctuations in
the oxygen tension. Deactivation of the enzyme due to the production of hydrogen peroxide. Second generation glucose
biosensor the second-generation glucose biosensor utilized redox mediator to transfer electrons from the enzyme to the
working electrode surface. A variety of redox mediators, such as ferrocene, ferricyanide, quinines, methylene blue etc
were used to improve sensor performance. Usage of redox mediator eliminated the need of oxygen for electron transfer
at the electrode surface, thus overcoming the drawback of limited oxygen pressure observed in the first-generation
biosensor. The lower redox potential of chosen mediators (0-2 V) results in no interference from other electroactive
species such as uric acid, ascorbic acid. Redox mediator enhances the electron transfer between the redox centre of
enzyme and the electrode surface. Major drawbacks of second-generation glucose biosensors. High competition between
redox mediator and oxygen. Interference of other electroactive species lead to false and inaccurate results. Small size and
highly diffusive nature of mediators poses problem of leaching of mediator from intermediate region between enzyme
and electrode surface. Third generation glucose biosensors the third-generation glucose biosensors are based on the direct
electron transfer between the active centre of enzyme and the electrode. The intrinsic barrier to electron flow is the
globular structure of glucose oxidase with the active site, containing FAD/FADH2 redox cofactor, buried deep inside a
cavity of ~ 13 Ac is a major hinderance for direct electron transfer. Carbon nanotubes immobilized electrode surface
provide suitable orientation for enzyme immobilization and establish connection between electrode surface and deeply.
Non-enzymatic[41][42][43]

Glucose biosensors

The use of non-enzymatic electrodes as glucose sensors potentially promises a fourth generation to analytical glucose
oxidation. The active metal nanoparticle undergoes an oxidation step that forms a hydrous oxide layer OH ads that
mediate oxidation of the adsorbed species. Glucose Biosensors Based on Carbon Nanotube Nano electrode Ensembles.
The development of glucose biosensors based on carbon nanotube (CNT) Nano electrode ensembles (NEEs) for the
selective detection of glucose. CNTs have a high electrocatalytic effect and a fast electron-transfer rate. Glucose oxidase
was covalently immobilized on CNT NEEs via carbodiimide chemistry by forming amide linkages between their amine
residues and carboxylic acid groups on the CNT tips. The catalytic reduction of hydrogen peroxide liberated from the
enzymatic reaction of glucose oxidase upon the glucose and oxygen on CNT NEEs leads to the selective detection of
glucose. The biosensor effectively performs a selective electrochemical analysis of glucose in the presence of common
interferents (e.g., acetaminophen, uric and ascorbic acids), avoiding the generation of an overlapping signal from such
interferers. Such an operation eliminates the need for permselective membrane barriers or artificial electron mediators,
thus greatly simplifying the sensor design and fabrication. The fabrication of glucose biosensors based on CNT NEEs for
the selective and sensitive detection of glucose. CNT NEEs eliminate potential interference through the preferential
detection of hydrogen peroxide. Such development of interference-free transducers should simplify the design and
fabrication of conventional and miniaturized sensing probes. The glucose biosensor based on an aligned CNT NEE is
thus suitable for the highly selective detection of glucose in a variety of biological fluids (e.g., saliva, sweat, urine, and
serum). The biosensor fabrication technology demonstrated in this work is readily applicable to the fabrication of other
biosensors based on oxidases, such as biosensors for cholesterol, alcohol, lactate, acetylcholine, choline, hypoxanthine,
and xanthine. Glucose biosensor test strips: Reduced mediators are formed and reoxidized at the electrode, providing an
electrical signal to be measured. A blood glucose test is typically performed by pricking the finger to draw blood, which
is then applied to a disposable “test-strip”. ... Blood Glucose Sensor. (a) Example of a Commercial Product.[44][45][46]
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Continuous glucose monitoring

Continuous glucose monitoring automatically tracks blood glucose levels, also called blood sugar, throughout the day
and night. It sees glucose level anytime at a glance. Also review how your glucose changes over a few hours or days to
see trends. Seeing glucose levels in real time can help you make more informed decisions throughout the day about how
to balance your food, physical activity, and medicines. A CGM works through a tiny sensor inserted under skin, usually
on belly or arm. The sensor measures your interstitial glucose level, which is the glucose found in the fluid between the
cells. The sensor tests glucose every few minutes. A transmitter wirelessly sends the information to a monitor. The
monitor may be part of an insulin pump or a separate device, which you might carry in a pocket or purse. Some CGMs
send information directly to a smartphone or tablet. Special Features of a CGM, CGMs are always on and recording
glucose levels—whether showering, working, exercising, or sleeping. Many CGMs have special features that work with
information from glucose readings: An alarm can sound when glucose level goes too low or too high. Some models can
send information right away to a second person’s smartphone—perhaps a parent, partner, or caregiver. For example, if a
child’s glucose drops dangerously low overnight, the CGM could be set to wake a parent in the next room. Currently,
one CGM model is approved for treatment decisions, the Dexcom G5 Mobile. That means it can make changes to diabetes
care plan based on CGM results alone. With other models, one must first confirm a CGM reading with a finger-stick
blood glucose test before you take insulin or treat hypoglycemia. Special Requirements Needed to Use a CGM: Twice a
day, check the CGM itself. a drop of blood is tested on a standard glucose meter. The glucose reading should be similar
on both devices, also need to replace the CGM sensor every 3 to 7 days, depending on the model. For safety it’s important
to take action when a CGM alarm sounds about high or low blood glucose. Most people who use CGMs have type 1
diabetes. Research is underway to learn how CGMs might help people with type 2 diabetes. CGMs are approved for use
by adults and children with a doctor’s prescription. Some models may be used for children as young as age 2, doctor may
recommend a CGM children: are on intensive insulin therapy, also called tight blood sugar control have hypoglycemia
unawareness often have high or low blood glucose, doctor may suggest using a CGM system all the time or only for a
few days to help adjust diabetes care plan. Benefits of a CGM: Compared with a standard blood glucose meter, using a
CGM system can help in better manage glucose levels every day, have fewer low blood glucose emergencies, need fewer
finger sticks. A graphic on the CGM screen shows whether glucose is rising or dropping—and how quickly—so one can
choose the best way to reach your target glucose level. Over time, good management of glucose greatly helps people with
diabetes stay healthy and prevent complications of the disease. People who gain the largest benefit from a CGM are those
who use it every day or nearly every day.[47][48]

What is the process of taking insulin?

There are various ways for you to obtain insulin; your healthcare provider will determine which is right for you based on
your preferences, lifestyle and insulin needs. A needle and syringe are inserted into a vial of insulin, a syringe is pulled
back, and the needle is filled with one or more doses of insulin. One or more shots of insulin are required each day to
maintain your target blood sugar level. Injections are done in your belly, thigh, buttocks or upper arm - rotating injection
spots. A pen-like device that comes with an insulin cap is the insulin pen. Insulin pumps are small, computerized devices
used to administer insulin; they are worn on your belt, pocket, or underneath clothing. Through a flexible tube called a
cannula they deliver insulin 24 hours a day. Under the skin, a needle is used to insert the cannula. When the cannula is
replaced every two to three days, the needle is removed and just the flexible tube is left under the skin. Another type of
insulin pump attaches directly to the skin. Using an insulin pump in conjunction with a continuous glucose monitor is an
artificial pancreas (also called a closed loop insulin delivery system). In response, the pump delivers insulin as needed
based on measuring blood glucose levels every five minutes. With insulin inhalers you introduce powdered inhaler into
your lungs through a mouthpiece where you inhale it in. Inhaled insulin is absorbed by the lungs, then enters the
bloodstream. Diabetes type 1 and type 2 patients can only use inhalers. Ports for the injection of insulin: These are small
tubes placed under the skin to deliver insulin. You can inject insulin through this port with a needle and syringe or insulin
pen by using an adhesive patch to keep the port in place. Changing the port happens every few days. A port is convenient
because it eliminates rotating injection sites. The jet injector delivers insulin through the skin via a fine spray using high
pressure to avoid needles.[49][50][51]

Artificial pancreas: The artificial pancreas system, which people with diabetes have begun incorporating into their daily
lives, includes CGMs. In developing artificial pancreas technology, the National Institute of Diabetes and Digestive and
Kidney Diseases (NIDDK) has played a pivotal role. In order to reduce blood glucose levels, artificial pancreas should
be used instead of blood glucose testing and insulin shots. With a system that monitors blood glucose levels constantly,
insulin or both insulin and glucagon are automatically administered. In addition to remote monitoring, parents and
medical personnel can also access the system. The United States reported its 2016 economic data in January. An artificial
pancreas system with closed-loop technology is approved by the Food and Drug Administration. You are tested for
glucose every 5 minutes during the day and night through an implanted CGM, and insulin is automatically given in just
the right amount through a separate insulin pump. A glucose meter should still be used to monitor your blood sugar
levels, and the pump should be adjusted to deliver an appropriate amount of insulin at mealtimes and whenever you need

Copyright to IARJSET IARJSET 362

This work is licensed under a Creative Commons Attribution 4.0 International License


https://iarjset.com/

|A RJ S ET ISSN (Online) 2393-8021

7 ISSN (Print) 2394-1588

i International Advanced Research Journal in Science, Engineering and Technology
Vol. 8, Issue 6, June 2021

DOI: 10.17148/IARJSET.2021.8662

corrections. You can sleep through the night using this closed-loop system instead of managing your blood sugar daily,
can sleep through the night without checking glucose levels or taking any medication.[52][53]

Insulin pump: Infusion pumps (or insulin pumps for short) deliver insulin to the body by continuous subcutaneous
infusion (CSII). CSII pumps are pager-sized devices that can be connected to the body through an infusion set. Disposable
insulin reservoirs and disposable infusion sets with cannulas for subcutaneous insertion and tubing systems connect
insulin reservoirs to cannulas are the components of the kit. Diabetes mellitus cannot be managed with insulin pump
therapy alone. Insulin pens and syringes are regarded as inferior delivery mechanisms for administering insulin. A
properly programed insulin pump should deliver insulin through the subcutaneous vein near the same speed as a healthy
pancreas would. Other methods of delivering insulin do not do this. An absolute prerequisite for going on a pump is
patient willingness. Pump therapy does not become an option merely because a patient wishes to receive it. In addition
to those listed below, a patient must also have the following conditions to be considered for pump therapy. The patient
should not be placed on the pump if, despite the explanation and counseling, he or she does not feel comfortable wearing
it despite meeting the requirements. Patients who frequently experience severe hypoglycemiaBasal infusions are
delivered at tiny rates by the insulin pump, 0.1 to 2 U/h. Low blood glucose levels are extremely unlikely to result from
such small amounts of insulin. A second benefit is that regular insulin and rapid-acting insulin analogs employed in the
pump both have a short half-life and are rapidly degraded, therefore minimising the risk of insulin accumulation and
hypoglycemia. The new generation of "smart" insulin pumps come with features that patients and caregivers can use to
schedule the insulin sensitivity factor and also use the Bolus Wizard feature to calculate and administer insulin based on
the carbohydrate content in the diet and blood glucose values. Physiological insulin secretion is achieved through the use
of these functions under certain circumstances mimicking a normal pancreatic function. In this case, there's no reason
why extra insulin would be delivered when using an insulin pump. With the Bolus Wizard, insulin can also be
administered according to the phenomenon of bolus on board, which occurs when a previously administered bolus is
available in the bloodstream. Furthermore, excessive low sugar episodes will be prevented. Through the studies in which
CSII has been evaluated, either minimal hypoglycemia has occurred or none at all.[54][55]

CONCLUSION

If you do not understand a patient's glycemic pattern, continuous glucose monitoring is an advantage over intermittent
glucose monitoring. When glucose levels of blood are monitored intermittently, one cannot obtain the same level of
information obtained by continuous glucose monitoring regarding direction, magnitude, duration, frequency, and causes
of fluctuations in blood sugar levels. CGM can allow retrospective patterns to be captured and used for adjusting therapy
or identifying physiology parameters. In cases when it is important to recognize both trend patterns as well as absolute
magnitudes of glycemia in real time, a real-time CGM is an invaluable tool. The patient must be educated on how to use
continuous glucose monitoring technology. CGMs may provide inaccurate readings during hypoglycemia or rapid
fluctuations. Continuous glucose monitoring appears to improve either mean glycemia or hypoglycemia burden,
according to clinical outcomes studies, but more evidence is needed to persuade payers to cover this technology. As a
global economy constantly hungry for data, it appears likely that CGMs will eventually become an integral part of
diabetes management, initially for diabetics who have difficulty controlling the condition, and then eventually for most
diabetic patients. In time, retrospective reporting will give way to real-time readings, and adjunctive use, which requires
confirmation by means of a finger-stick blood test, will be replaced with primary use that does not require any
confirmation. In the near future, diabetic patients will have more access to continuous monitoring methods that require
minimally invasive or noninvasive procedures. As diabetes management advances in the 21st century, CGMs will
increasingly provide a roadmap for controlling the disease.
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