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Abstract— It is important that during any operation, for the
patient to be in an anesthetic condition. The patient won’t
feel any pain during the medical procedure using
anesthetics and the impact of the anesthesia should be there
for as long as the operation goes on. It is also important to
measure biomedical parameters such as heart rate and
body temperature since these parameters play a vital role.
It will create serious health problems if proper dosage of
anesthesia is not administered at specified time intervals
and to overcome such unfavorable situations this project
has been designed to develop an automatic anesthesia
control system. Using this, the predefined number of doses
can be administered at regular time intervals by
simultaneously measuring parameters such as heart rate
and temperature.
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|. INTRODUCTION

In order to control pain and stress for the patient undergoing
surgery, anesthesia plays a vital role. In the hospitals when any
major operation is performed, the patient must be in
anesthetized condition. For operations going on for a long time,
complete dose cannot be given at a single stroke since it might
lead to death of the patient and if less dosage is given, the
patient may wake up in the middle of the operation. To avoid
such situations, anesthesia must be provided at regular time
intervals for as long as the operation goes on. It is also important
to measure biomedical parameters such as heart rate and body
temperature since these parameters play a vital role and define
the overall condition of the patient. To overcome such problems
the design of an automatic anesthesia control system is
effective. This is a microcontroller based system. In recent
times due to rapid advancement of embedded systems in real
time computing, having the ability to control many devices at a
time, these embedded systems paved the path to the invention
of microcontrollers. The number of doses is calculated in prior
and given as a predefined value. The doses are injected at
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regular intervals of time by simultaneously monitoring the
parameters such as heart rate and temperature.

A AIM

It is important that during any operation, for the patient to be in
an anesthetic condition. The patient won’t feel any pain during
the medical procedure using anesthetics and the impact of the
anesthesia should be there for as long as the operation goes on.
It is also important to measure biomedical parameters such as
heart rate and body temperature since these parameters play a
vital role. It will create serious health problems if proper dosage
of anesthesia is not administered at specified time intervals and
to overcome such unfavorable situations this project has been
designed to develop an automatic anesthesia control system.
The project aims at injecting the specified number of doses of
anesthesia while simultaneously monitoring the clinical
parameters such as heart rate. Additionally, temperature
parameters are checked by corresponding sensors.

B. PROPOSED SYSTEM

PROPOSED SYSTEM

In the proposed system microcontroller based system is used to
inject the predefined number of anesthesia doses to the patient
at regular time intervals. The dose of anesthesia must be known
in advance, as a predefined value is programmed as input. The
microcontroller is programmed using an embedded system to
regulate the dose of anesthesia. We also measure the biomedical
parameters such as heart rate and temperature since the
measurement of biomedical parameters is a vital process. These
parameters determine the overall condition of the patient, only
based on these parameters the movement of the stepper motor
is determined.

SOFTWARE IMPLEMENTATION

The software implementation is done using Proteus Software.
Proteus is a simulation and design software tool developed by
Labcenter Electronics for Electrical and Electronic circuit
design. It is a software suite containing schematic, simulation
as well as PCB designing. ISIS is the software used to draw
schematics and simulate the circuits in real time. The simulation
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allows human access during run time, thus providing real time
simulation.

Components used in the software design are

1. Microcontroller - Arduino Uno - to control the overall

operation
2. Temperature Sensor - LM35 - to measure body temperature
3. Heart Beat Sensor to measure heartbeat

4.Stepper Motor to control the movement of the Syringe
Infusion Pump

6. Motor driver - L293D - to control dc motor
7. LCD Display - LMO16L - to display the condition of the

parameters.
1.
TEMPERATURE |
SENSOR L,
STEPPER MOTOR
ARDUINO UNO
PULSERATE |
SENSOR L
INPUT — NO. OF DOSES MECHANISM
Fig. 1. Block Diagram
MECHANISM
° Run the AUTOMATIC ANAESTHESIA CONTROL

SYSTEM simulation.

° The number of doses to be administered is given as
input.

° The first dose is injected.

° It then checks for the inputs from the sensors and

varies if the heartbeat is normal.

° If the heartbeat is normal, the next dose is injected or
else, if it is not normal, then it alerts the doctor by displaying on
the LCD.

° This process will be repeated for the specified number
of doses.
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Fig. 2.Flowchart
I1l. EXPERIMENT AND RESULT

The proposed system takes the number of doses as the input and
parameters such as heart rate and temperature are monitored.
The movement of the stepper motor is determined by the
conditions of heart rate. If the heart rate is normal, the stepper
motor moves and it is displayed so on the LCD screen. If the
heart rate falls below or above the normal range, the stepper
motor does not rotate and the doctor is alerted by displaying on
the LCD screen. Additionally, temperature parameters are also
monitored.
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Fig. 3. Proteus Implementation case for normal heart rate
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Fig. 4. Proteus Implementation case for abnormal heart rate

V. CONCLUSION

In the proposed system microcontroller based system is used to
inject the predefined number of anesthesia doses to the patient
at regular time intervals. The dose of anesthesia must be known
in advance, as a predefined value is programmed as input. The
microcontroller is programmed using an embedded system to
regulate the dose of anesthesia. We also measure the biomedical
parameters such as heart rate and temperature since the
measurement of biomedical parameters is a vital process. These
parameters determine the overall condition of the patient, only
based on these parameters the movement of the stepper motor
is determined.

Advantages

e The proposed system does not require the physical presence
of an anesthetist to monitor the doses of anesthesia to be given
during the surgery.

e This also increases the precision as it eliminates human error
involved.

e It measures the biomedical parameters as this plays a vital
role in determining the overall condition of the patient
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VI. SCOPE FOR FUTURE WORK

This project can be further developed by taking inputs for static
parameters of the patient based on which the anesthesia doses
are calculated and storing the drug dosage value for different
modes of surgery in a database and hence calculating the
number of doses.
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