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Abstract- In hospitals, the surgery and severe medications are done at the unconcious conditions of 

the patients in order to avoid excess pain at the oparticular period of time. To make the person 

unconcious level, the anesthesia are given. These anesthesia are provided with accurate measurements 

of medicine and their components. If the medicine cross the limited content, it leads to sleep for a 

prolonged period of time. Hence the quantity of the medicine plays a significant role at the initial stages 

of surgery and treatments. To avoid errors in the medications and to save time, the automatic 

anesthesia injector is designed that are controlled and functioned based on the program and command 

proceeded by the microcontroller. Thus the proposed system enables to provide the anesthesia 

automatically by analysing the detecting the patients health conditions and done using arduino 

microcontroller. 
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I.Introduction 

The embedded system plays a major significant role in versatile field with their various characteristics. 

This embedded system is a combination of hardware and software that are accumulated and 

programmed to function to obtain the desired results with accurate outcome [1].  

The embedded system is composed of modular processor block with output. The processor in 

the embedded system is composed with flash storage and clock source. The sensors play a prominent 

role in the sensing and identification through the given instructions [2]. The anesthesia condition of the 

patients are depend based on the time duration of the surgery. If the surgery lasts for 4-5 hours, the 

anesthesia must remain for complete 5 hours. This proper function of anesthesia is much important to 

perform the surgery without any medical consequences [3]. The surgery cannot performed without 

anesthesia tobe given to the patients. This anesthesia is a kind of sleeping drug that tends to keep the 

body to reamin stable and lose the sense of feel and touch. If the anesthesia exceedes the prescribed 

limit, it leads to severe damages in th ebody and may affect the central nervous system to malfunction. 

Thus the amount of anesthesia is more important as it forms the basic initial part of the surgery [4].  
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To overcome these problems in the anesthesia steps, the automatic anesthesia injector is 

implemented using the arduino microcontroller. The amount of anesthesia given to th epatients are 

detected by the anesthetist and limited, the sensors detected the conditions of the patients and provides 

the anesthesia injector automatically [5]. The medicinal quantity requirements of the anesthesia varies 

from person to person based on the defects in the health conditions and the surgery that are taken to 

be done at that particular period of time. The figure 1 shows the embedded system model as shown 

below. 

 

 
Fig 1: Embedded system 

 

II.Proposed system 

The proposed system is inculcated with the automatic anesthesia using the arduino microcontroller 

with stepper motor. The microcontroller can also be represented as one-chip solution. These 

microcontroller based anesthesia system is introduced to provide operation at the particular part of 

the hyman body without experiencing the pain for a particular period of time [6]. 

 
Fig 2: The proposed system 
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The figure 2 represents the automatic anesthesia injector controlled by the microcontroller. The system 

composed of temperature sensor, pressure sensor and heart beat sensor. These sensors are provided 

to the analog to digital converter and proceeded to the arduino. This monitored the system attached to 

the keypad and forwarded with the stepper motor and the buzzer indications. 

 

III.Methodology 

The proposed system works based on the inital setup by the anesthetics based on the body conditions 

of the patients. Then the microcontroller attached to the keyboard unit monitores the  patients concious 

level, if it reduces the prescribed values then the microcontroller programs the system to function and 

giv ethe limited and fixed amount of the anesthesia through the injectors [7].  

This automatic anesthesia injector helps in the diagnosis of the patients to remain in the drowsy 

conditions. If the anesthesia at the prescribed value gets lowered then the alarm gets on and indicated 

through the buzzer and displayed as notifications in the LCD display unit [8]. The system is developed 

with the temperature sensor to detect the temperature of the person at the moment of surgery [9]. The 

heart beat sensor is employed to record th eheat beat and the pressure sensor is used to detect the 

pressure of the patients and thus the overall functioning is controlled by the microcontroller. The 

movement such as the too and fro of the injection syringe is controlled by the stepper motor [10-12]. 

The circuit used to measure the temperature is shown in figure 3.  

 
Fig 3: To measure temperature 

 
Fig 4: Circuit to measure respiration 
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The figure 3 and 4 represents the circuits to measure the pressure and temperature of the person at 

the particular period of time to provide anesthesia injection automatically. 

 

IV.Simulation results 

The simulation results are don eby developing the interface developed in the visual basic. This holds 

the basic information for furthur references. It includes respiration rates, trips given, temperature of 

the patient’s body conditions and heart beat of the patients [13-15]. They are done through the 

microcontroller dollowed by the stepper motor. The automatic operation of anesthetic machine based 

on microcontroller is shown in figure 5.   

 
Fig 5: Automatic anesthesia machine 

 

V.Hardware representation 

The hardware representation of anesthesia injector is represented in the figure 6 and 7 as shown below. 

 

 
Fig 6: Hardware Implementation 
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Fig 7: Monotoring anesthesia level detected in LCD display 

 

VI.Conclusion 

The main objective of the project is to implement a automated anesthesia injector to avoid careless 

mistakes. This system enable with microcontroller that controls and monitor the system with stepper 

motor control with LCD display with buzzer for indication. Thus the automated anesthesia injector is 

implemented by using the arduino microcontroller to obatin higher efficiency and produce accurate 

medications without any deviations. 

 

References 

 

[1] Bolanakis, Dimosthenis E. "A survey of research in microcontroller education." IEEE Revista 

Iberoamericana de Tecnologias del Aprendizaje 14.2 (2019): 50-57. 

[2] Babiuch, Marek, Petr Foltýnek, and Pavel Smutný. "Using the ESP32 microcontroller for data 

processing." 2019 20th International Carpathian Control Conference (ICCC). IEEE, 2019. 

[3] Calado, Alexandre, Filomena Soares, and Demétrio Matos. "A review on commercially available 

anthropomorphic myoelectric prosthetic hands, pattern-recognition-based microcontrollers and sEMG 

sensors used for prosthetic control." 2019 IEEE International conference on autonomous robot systems 

and competitions (ICARSC). IEEE, 2019. 

[4] Natsui, Masanori, et al. "A 47.14-$\mu\text {W} $200-MHz MOS/MTJ-Hybrid Nonvolatile 

Microcontroller Unit Embedding STT-MRAM and FPGA for IoT Applications." IEEE Journal of Solid-

State Circuits 54.11 (2019): 2991-3004. 

[5] Chen, Ching-Han, Ming-Yi Lin, and Chung-Chi Liu. "Edge computing gateway of the industrial 

internet of things using multiple collaborative microcontrollers." IEEE Network 32.1 (2018): 24-32. 

[6] Biswas, Shatadru Bipasha, and M. Tariq Iqbal. "Solar water pumping system control using a low cost 

ESP32 microcontroller." 2018 IEEE Canadian conference on electrical & computer engineering 

(CCECE). IEEE, 2018. 



 

7858 | Surendra Shukla                             Automatic Anesthesia Injector Using Arduino Microcontroller 

[7] Chaber, Patryk, and Maciej Ławryńczuk. "Fast analytical model predictive controllers and their 

implementation for STM32 ARM microcontroller." IEEE Transactions on Industrial Informatics 15.8 

(2019): 4580-4590. 

[8] Machado, Michel R., et al. "Smart water management system using the microcontroller ZR16S08 as 

IoT solution." 2019 IEEE 10th Latin American Symposium on Circuits & Systems (LASCAS). IEEE, 2019. 

[9] Anandanatarajan, Ramya, Umapathy Mangalanathan, and Uma Gandhi. "Enhanced microcontroller 

interface of resistive sensors through resistance-to-time converter." IEEE Transactions on 

Instrumentation and Measurement 69.6 (2019): 2698-2706. 

[10] Bohman, Matthew, et al. "Microcontroller compiler-assisted software fault tolerance." IEEE 

Transactions on Nuclear Science 66.1 (2018): 223-232. 

[11] Saadeh, Wala, Fatima Hameed Khan, and Muhammad Awais Bin Altaf. "Design and implementation 

of a machine learning based EEG processor for accurate estimation of depth of anesthesia." IEEE 

transactions on biomedical circuits and systems 13.4 (2019): 658-669. 

[12] Khan, Fatima Hameed, et al. "A patient-specific machine learning based EEG processor for accurate 

estimation of depth of anesthesia." 2018 IEEE Biomedical Circuits and Systems Conference (BioCAS). 

IEEE, 2018. 

[13] Ivanov, Radoslav, et al. "Openice-lite: Towards a connectivity platform for the internet of medical 

things." 2018 IEEE 21st International Symposium on Real-Time Distributed Computing (ISORC). IEEE, 

2018. 

[14] Dinia, Lorenzo, Fabio Mangini, and Fabrizio Frezza. "Can the Perception of Risk Be Decreased 

among Caregivers during Anesthesia Delivery?." 2018 IEEE International Symposium on Medical 

Measurements and Applications (MeMeA). IEEE, 2018. 

[15] Xu, Shengwei, et al. "Effect of Isoflurane at Different Anesthesia Depth on Striatum of Rat Based on 

Simultaneous Detection of Spikes and Dopamine." 2018 IEEE 13th Annual International Conference on 

Nano/Micro Engineered and Molecular Systems (NEMS). IEEE, 2018. 

 

 

 


