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ABSTRACT

Around the world, the magnitude of individuals predisposed by diabetics is rapidly incrementing day-by-day due to
aging population. Diabetics areaffected by the high blood sugar awareness in body. This disorder this can be preserved
by providing insulin to body by an injection. Several organizations are existing to monitor the glucose level in body by
continuous measuring. Spontaneous drug delivery scheme is suggested in prototype. When the drug is released, which
the typical is automated constructed on the circumstance of patient body. The perfect model is time based performance
which the time is varied based on patient. In this paper the analytical model to present the automated drug delivery sys-
tem to the patients. The idea is focused to make them to feel like a normal person without worrying about their disorder

in their body by providing time based delivery model.
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In existing day therapeutic care is recovered commonly
known as Implantable Medical Devices (IMDs). The
improvements supported by these relaxed to consump-
tion strategies have accompanied a great alteration in
the natural life of the overall people. Implantable Medi-
cal Devices require prolonged the capability of doctors
to diagnose and necessity infections, consequently-
promoting patients through affecting them concerning
security and their personal gratification. Insulin drives
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are one of the greatest broadly reprocessed Implantable
Medical Devices in the market. These minor strategies
are recycled toward impart medicine and additional
nutrients intimate the patient’s cardio vascular organi-
zations to sustain glucose levels. They provide rigorous
insulin dosage by distributing minor restrained amounts
at recommended intervals in direction to assurance typi-
cal working of the body (Heena Rathore et al 2018).
The process of developing an Insulin delivering
system with low cost, based on a syringe pump was
attempted by researchers. A stepper motor was used as
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the actuation unit forthe syringe pump. The syringe has
to be manually removed and refilled with insulin peri-
odically. An insulin pump with high accuracy at lower
cost can be achieved by using piezo electric material
(Cui, C. Liu and X. Zha (2006). Paul N et al 2011) pro-
posed a fuzzy controller based insulin delivery system.
The level of glucose in blood is monitored continuously
and insulin amount and the rate of delivery is decided
by the fuzzy controller.

Two LM35 temperature sensors monitor the ambi-
ent and battery temperature correspondingly. The sen-
sors are interfaced to the ADC of MSP430. Appropriate
alarms and LED indications are provided if threshold
values are overdone. The alarm modules consist of LEDs,
Buzzer and Vibrator. The database records every dos-
age administered, alarms given and occlusion conditions
with respect to time and date.

The inbuilt RTC module of MSP430F5438F is used
to keep track of date and time. Each insulin pump is
equipped with a unique ID to which patient records are
entered in the database. The database provides an online
portal for the doctor to monitor and update the values
for each patient. The database was developed using the
Firebase Real-time Database (Guillermo Cocha et al
2018).

Insulin is a hormone produced by pancreas to process
and controls glucose level in human body. The irregular-
ities in insulin production may lead to a group of met-
abolic disorder well-known as Diabetic Mellitus (DM).
There are two variants of DM: Type-1 diabetes, where
the body is powerless of producing adequate quantity of
insulin and Category-2 diabetes, where body is incom-
petent to make use of insulin in a proper manner (Clem-
ens A.H et al 2017). In both cases the treatment includes
insulin injection via a syringe or using an insulin pump.
Insulin can be injected in two ways: as bolus and as
basal. Basal is a small dose of insulin injected in a regu-
lar interval. To avoid sudden raise in blood glucose level
after a meal, a heavy dose of bolus is injected before the
meal (Balakrishnan 2011). The proposed design includes
additional features such as controller, Real Time Clock
(RTC) based automated infusion. The architecture of
the Arduino control unit and sensor are discussed and
results of insulin infusion are obtainable.

MATERIALS AND METHODS

There also commercially obtainable insulin pumps but
involve its programming via the operator and conse-
quently, patient dependent. This task suggests an insu-
lin pump enhancement at an inferior value than others
attainable in the saleable market. There are two central
categories of diabetes: Category 1 diabetes arises regu-
larly in children and adolescent adults. Where, pancreas

miscarries to stimulate to lerable quantity of insulin.
Category 2 diabetes staysplentiful additional prevalent
plus proximately 90-95% of adults decrease below this
classification. Different infusion organizations like insu-
lin pen and insulin pump need stood suggested inject-
ing the insulin by unceasing observing of blood glucose
level (Deepalakshmi M, Jayaparvathy 2016). These diffi-
culties are overcome in the proposed coordination. Drug
discharge stands the progression now in which drug
translate into appropriate product form which is exposed
to absorption, distribution, metabolism and evacuation.

The regression of insulin drives and glucose measuring
device equipment has established a proportion beginning
the days of the Biostator; the initial real-world apparatus
advanced for glucose mechanism. Nevertheless, the glu-
cose homeostasis be contingent on a plentiful quantity
of hormones demanding towards assessment and then,
there are quite numerous complications towards answer
previously a fully real-world scheme reach the maturity
securely for a completely computerized process, with-
out any worker interpolation. Commencing a process
instrumentation opinion of observation, it is promising
to portion individual the intravenous (IV) or subcutane-
ous glucose (SC) nevertheless the glucose organization
usages of huge amount of hormones, similar glucagon
for occurrence but implementation or strain also dis-
turbs the cell glucose metabolism or its deliverance from
the liver. Consequently, using “based model control”,
through non-measurable variables involves the growth
of “state observers”. The database was developed using
the Firebase Real-time Database. The control flow of the
algorithm is described in Figure 1.
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Figure 1. Control flow of the algorithm

RESULT AND DISCUSSION

It is proposed glucose measuring device as illustrated in
Figure 2.

The Diabetes pumping mechanism is considered as
shown in Figure 3, to work with its bag-style insulin
reservoir. A mobile constituent inside the scheme—an
insulin shuttle—slides concerning the reservoir, where it
fills with insulin, and the infusion line, where it delivers
insulin (Grant P 2007).

Idle state corresponds to the low power mode of
MSP430. Once Bluetooth connection is established with
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Figure 2. Proposed glucose measuring device.
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Figure 3. Diabetes pumping mechanism

the android device, the pump controller moves to Active
non-execution state. In this state the controller moni-
tors the insulin level in cartridge, temperature sensors
values, battery level and waits for the dosage value from
application. Once the user initiates insulin infusion, the
pump controller goes into active execution state. Insulin
pumping and occlusion pressure sensor values are read
during this phase.

The insulin pump was powered from a 3V single cell
battery and successful infusion of insulin was done.
Figure 4 shows the transfer characteristics of the volt-
age booster circuit. Various dosage resolutions could be
achieved by changing the input voltage of the booster
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Figure 4. Transfer characteristics of the voltage
booster circuit.
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Figure 5. Quantity of insulin pumped over several
experimental iterations

circuit. The quantity of insulin pumped was calibrated to
1 unit per cycle of pumping i.e. one period of the pulse
waveform. The insulin pumped was measured with the
help of a high resolution digital weighing scale. Differ-
ent obstruction conditions were rivalled and the pump
controller was able to identify all of them. The amount
of insulin pumped for several experimental iterations
applying 125V pulse are shown in Figure 5.

CONCLUSION

The well-ordered blood sugar flat is attained by inter-
mittent assessment and affords dependable actual time
insulin injection and performance as an artificial pan-
creas. Now this exertion, apiece quantity of the incor-
porated insulin infusion organization are exclusively
demonstrated and incorporated by consuming the trans-
fer function of perfect coordination. The circuit of an
integrated insulin distillation arrangement as planned
and infusion pump prototype execution has been pre-
pared. We have designed this in a low budget, whereas
in real time we can use nano- technology and make the
prototype smaller. That may be costlier, but is very use-
ful nowadays. The fact that drug delivery system with
insulin injection has auspicious results in drug transfer
technology and simplicity of manufacturing is an aux-
iliary advantage to the pharmaceutical industries. The
Android application along with the database guarantees
stress-free admittance of data and pump treatment for
both doctor and the patient individually.

REFERENCES

Balakrishnan N.P. (2011), Review and Analysis of Blood Glu-
cose (BG) Models for Type 1 Diabetic Patients, Ind. Eng. Chem.
Res., vol. 50, no. 21, pp. 12041-12066.

Clemens A.H. et al (2017), The development of Biostator, a Glu-
cose Controlled Insulin Infusion System (GCIIS), Horm. Metab.
Res., vol. Suppl 7, pp. 23-33.

BioscieNcE BioTECHNOLOGY RESEARCH COMMUNICATIONS

CONTROL ALGORITHM BASED FOR SECURE DIABETIC TREATMENT 7



Cui, C. Liu and X. Zha (2006), Simulation and optimization of
a piezoelectric micropump for medical applications, The Inter-
national Journal of Advanced Manufacturing echnology, vol.
36, no. 5-6, pp. 516-524.

Deepalakshmi M., Jayaparvathy (2016), Design and implemen-
tation of a lowcost Integrated Insulin Infusion system, 2016
International Conference on Computation of Power, Energy
Information and Commuincation (ICCPEIC).

Grant P. (2007), A new approach to diabetic control: Fuzzy
logic and insulin pump technology, Medical Engineering €&t
Physics, vol. 29, no. 7, pp. 824-827.

Guillermo Cocha et al (2018), Intelligent Insulin Pump Design”,
2018 Congreso Argentino de Ciencias de la Informdtica y
Desarrollos de Investigacion (CACIDI).

Hei X. et al (2013), PIPAC: Patient Infusion Pattern based
Access Control Scheme for Wireless Insulin Pump System, in
Proc. of IEEE INFOCOM.

Heena Rathore et al (2018), Multi-Layer Perceptron Model on
Chip for Secure Diabetic Treatment, IEEE Access.

Krishna Raj V et al (2018), Automatic Insulin Injection using
Smart band for diabetic patients” International Journal of Pure
and Applied Mathematics, Volume 119 No. 15 2018, 1645-
1650.

Paul N. et al (2011), A review of the security of insulin pump
infusion systems, Journal of diabetes science and technology,
Vol. 5, no. 6, pp. 1557-1562, .

Rathore H. et al (2017), A review of security challenges, attacks
and resolutions for wireless medical devices, In IEEE Wireless
Communications and Mobile Computing Conference (IWCMC),
no. 13, pp. 1495-1501, 2017.

Shah Noman FM. et al, (2017) Release Kinetics Study of
Azithromycin from Bi-layered Tablets, Bangladesh Pharma-
ceutical Journal, 2017.

“LM35”, Texas Instruments 2017. [Online]. Available: http://
www.ti.com/lit/ds/symlink/lm35.pdf. [Accessed: 20- Jun- 2017].

“Firebase”, Console.firebase.google.com, 2017. [Online]. Avail-
able: https://console.firebase.google.com/?pli=1. [Accessed:
20-Jun-2017.

8 CONTROL ALGORITHM BASED FOR SECURE DIABETIC TREATMENT

Bioscience BioTECHNOLOGY RESEARCH COMMUNICATIONS



