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Abstract: In this project, a portable medicine reminder with automatic monitoring system is designed for the health context. The 

system comprises of two parts- medicine reminder and monitoring system. The reminder part is capable of reminding the patients 

about the prescribed medicine as well as time to be taken. This part of the application allows the users to set an alarm along with the 

fields of date, time and medicine description. Once the patient takes the medicine within specified time the alarm stops. The 

monitoring part checks if the medicine has been taken in prescribed time or not. In case the patient doesn’t take the medicine within 

the prescribed time the system will automatically send a report in form of SMS to the concerned person. The system includes PIC 

Microcontroller, GSM Module, RTC, Power Supply, LED, Buzzer, IR sensor, Micro Limit Switch, Keypad 
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I. INTRODUCTION 

In Today’s modern society, life is full of responsibilities 

and stress. So people are prone to diseases of different types 

and it is our duty to make ourselves stay fit and healthy. 

Moreover elderly, sick, and mentally handicapped people 

have to take multiple medications to deal with their 

illnesses. Keeping track of these medications is very 

burdensome and can be life threatening in many cases. In 

different surveys, it is found that the Medication adherence, 

which refers to the degree or extent to which a patient takes 

the right medication at the right time according to a doctor’s 

prescription, has recently emerged as a serious issue 

because many studies have reported that non-adherence 

may critically affect the patient, thereby raising medical 

costs [1], [15]. Medication non-adherence is a common, 

complex, and costly problem that contributes to poor 

treatment outcomes and consumes health care resources [2], 

[17], [18]. 

II.  EXISTING SYSTEM 

There are a large variety of medication administration 

assistance devices for non-professional users. Most of them 

are manual, providing multiple compartments called pill 

trays. The pill tray has a number of compartments that can 

be filled with medication. Each compartment can hold 

different sizes and combination of medicines. The user is 

required to take the medicine from each tray each day for a 

maximum of 28 days. It does not provide any alarm to 

indicate the time of taking the medicine. [3], [7], [8], [9].  

Pill-Mate-Medicine reminder is a gadget that uses both 

visual and audible signals to remind user. It reminds at a 

pre-set time to take medicines or attend certain events [4], 

[10], [11], [12], [13], [14]. But it does not have any 

monitoring facility. 

 A smart phone application is designed to help patients to 

avoid mistakes. It reminds its users to take correct 

medicines on time and record the in-take schedules for later 

review by healthcare professionals [5], [16].  

It is observed that most of the medication assistance 

systems are either insufficient to fulfill the need of exact 

reminding and monitoring system or they are smart phone 

based which may not be acquirable and manageable for 

everyone depending on age and type of illness they are 

suffered from.  

Hence the proposed system is designed. The new system is 

kept very simple to use and it is easily manageable for 

everyone.  Moreover it has the monitoring part which will 

allow the caregiver or the guardian of the patient to check if 

medications are taken in time of not. 

III. PROPOSED SYSTEM 

A. Objective 

The main objective of this system is to assist people in 

taking the correct medicine in correct time. The system has 

two parts a) Medicine Reminder System and b) Monitoring 

System.  

The reminder system alerts the user about the time to take 

the medication through audio and visual alarms. It has the 

capability to indicate correct medicine stored in the 

compartments or boxes of the system according to the time 

set by the user. The users (may be the patient itself or the 

guardian of the patient) are allowed to set different alarms 

for different prescription. Thus, adding the feature of 

reusability to the system.  
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b) The Monitoring System checks whether each medication 

has been taken in time or not. If any irregularity is found by 

the system it automatically reports the matter to the 

guardian of the patient through a message mentioning about 

the medicine and time. The objective of the system can be 

counted as- 

 Alarm setting using RTC. 

 Displaying 24-Hour digital clock, information regarding 

alarm and medicine on LCD screen. 

 Time reminder with Buzzer 

 Name or position of the medicine by LED. 

 Detection - whether the medicine has been taken or not 

using the Micro Limit Switch. 

 Message alert to the designated person if medicine hasn’t 

been taken in the specified time period.  

B. Hardware Implementation 

 
Fig 1: Block diagram of the proposed system 

 

a) The monitoring system consists of a PIC microcontroller 

PIC16F877A. It is interfaced with 16×2 LCD, an RTC, 

keypad, LED and a buzzer. The keypad is used to register 

the mobile number where the reporting message will be 

sent. Two switches are also connected to the 

microcontroller to set the alarm in the field of hour and 

minute. Once alarm is set the same switch works to select 

the medicine-container to locate the corresponding 

medicine. The RTC IN1307N is interfaced with the 

microcontroller using the serial data and serial clock. A 

dedicated connection is established between the 

microcontroller and the RTC using the SDA and SCL pins. 

Communication between the PIC microcontroller and the 

RTC is established by I2C communication. The RTC is used 

to keep track of the current time. The 16×2 LCD is used in 

4-bit data transfer mode to display the updated time 

continuously and also the ongoing event. A potentiometer is 

also used along with it to increase or decrease the contrast 

of the screen. Assuming that we need reminder for three 

medicines, three predefined times are set for alarm. Initially 

we have used 3 medicine drawers inside a box for 3 

different medicines that are to be taken at 3 different times, 

say 7AM, 12PM and 5PM. The patient can set the alarm 

according to their needs. When it is time for the patient to 

take his/her medicine i.e., the set up time for alarm matches 

with that of the updated time of the RTC, the medicine box 

from which the medicine is to be taken is displayed on the 

screen. Along with this a buzzer rings to alert the patient. 

LEDs are also used to indicate from which box the 

medicine is to be taken. They are placed near the boxes as 

indicators. After one event, the LCD displays the time for 

the next medicine and indicates from which box it is to be 

taken. 

b) The monitoring system consists of micro limit switches 

and GSM module. The micro limit switches are present at 

the back of the each compartment and detects the opening 

of the drawers. If the patient opens that box to take the 

medicine, then the LED is turned off automatically along 

with the buzzer. If the micro limit switch does not detect the 

opening of the compartment within 30 seconds, a message 

is sent to the guardian’s mobile phone in the form of an 

SMS to inform them that the medicine hasn’t been taken. 

This is done through the GSM module interfaced with the 

microcontroller. Initially the phone number of the guardian 

needs to be registered in the system. As we have set three 

medicines reminding time, so the process repeats for three 

different periods i.e. the alarm continues to ring for the user 

defined time regularly unless it is changed. 

C. Software Implementation  

Initially, the Proteus Design Suite software is used to 

create schematics and manufacture the printed circuit 

boards. 

 
Fig 2: Circuit Diagram 

 

The PIC microcontroller is the most popular 8-bit chip in 

the world, used in a wide variety of applications. 

Programming in C is the natural choice for developing 

embedded systems as C is prized for its efficiency. The 

software implementation part has been carried out in 

MikroC PRO environment. MikroC PRO for PIC provides 

a successful match featuring highly advanced IDE, ANSI 

compliant compiler, broad set of hardware libraries, 

comprehensive documentation, and plenty of ready-to-run 

examples. 
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Fig 3: Flow chart of the system 

The process starts with the initialization of the different 

ports of the PIC microcontroller required for performing 

different functions and the beginning of inter integrated 

communication which is essential for serial communication 

between the real time clock and the PIC microcontroller. 

For the first time user, the system will ask for mobile no- 

whether to continue with the previously registered number 

or new number to register. If it is a new user, then his/ her 

mobile number is reloaded by reading the keypad. If the 

user is already registered one, then the system continues 

with the already stored number. The next step is to set the 

alarm. The controller reads the alarm timings set by the user 

(in this problem it is taken as three). The next step is to 

select the boxes or compartments where to place the 

medicines corresponding to each alarm.  The current time is 

continuously fed to the PIC microcontroller through RTC 

via i2c communication. The updated time is compared with 

the set-up time continuously and when they matched the 

buzzer rings indicating the patient to take the medicine. At 

the same time the 16×2 LCD displays the medicine box 

number from which the medicine needs to be taken. The 

LED which is placed near the corresponding medicine box 

also glows to indicate the correct box. The ringing time for 

the buzzer is set as 30 seconds. A micro limit switch, which 

is placed at the back of each drawer of the medicine box, 

checks continuously  whether the drawer is opened to take 

the medicine or not. If the limit switch detects the opening 

of drawer within that time frame the LED and the buzzer 

switches off. But if the medicine has not been taken i.e. the 

limit switch does not detect the opening of drawer within 

the 30 seconds, the GSM module is activated. An SMS alert 

is generated indicating that the medicine has not been taken 

and it is send to the registered mobile number. Then the 

process continues and the same process is repeated for the 

next time slots as well. 

IV. RESULTS  

The deigned medicine reminder and automatic monitoring 

system has a good and easy to use user interface and 

supports a lot of features adhering to medicines. It is a 

reliable system as the features are not at all confusing and 

can be easily understood by the user. The best part of the 

application is that the details only have to be entered one 

time.  

 

 

Fig 4: Alarm setting in terms of hour and minute using two switches 

To initialize the system the user needs to first register 

his/her mobile number for setting up the SMS alert. This is 

required for the first time user only. Once registration is 

done the user is allowed to set the alarm using two switches 

as shown in Fig 4. Then the user is asked to select the box 

or compartment number where medicine needs to be 

Switches 
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placed. The user should select one box for each medicine 

[fig 5]. 

   

 
Fig 5: Selection of box where medicine needs to be stored 

The medicines should be placed in the right compartment as 

selected in the initial set up. Now the system is ready to 

serve. It continuously checks the real time and turns on the 

buzzer when real time is equal to the alarm time. System 

also displays the time on the LCD display and gives box 

number from where the medicine needs to be taken [fig 6].  

 

 
Fig 6: Displaying alarm and medicine information 

 

Along with the information displayed on the LCD, the 

system also indicates the right box by an LED [fig 7].  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7: LED glowing at the 2nd box indicates that medicine is at box 2. 

 

If the patient takes the medicine in correct time, the buzzer 

stops and the system checks for the next alarm and so on. 

But if the medicine is not taken within 30 seconds, a report 

in the form of SMS is sent to the registered mobile number 

of the guardian [fig 8]. 

 

 
Fig 8: Message reporting the skipped medicine 

 

 

V. CONCLUSION AND FUTURE WORK 

There are many Medication Reminder Systems developed 

on different platforms. These systems require either 

complex hardware or software applications to remind the 

patients about the medicine intake timings. Many of them 

are costly and more time consuming. Moreover these 

systems need adequate prior knowledge to operate those 

complex systems. So in this work an attempt has been made 

to implement a system which is economical, easily 

accessible and improves medication adherence [6].  

The system can be updated by adding some additional 

features like notification for next heath check-up, automatic 

consultation to the doctor etc. 
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