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ABSTRACT 

This report presents the implementation and results of Real-time medical cold storage monitoring 

and control system which employs a DHT11 sensor for temperature and humidity detection in 

pharmaceutical cold storage. This data can trigger short-term actions such as remotely 

controlling the freezing or heating of cold storage medications using two Peltier modules and 

relay switches (Relay switch 1 for Peltier module 1 and Relay switch 2 for Peltier module 2), one 

Peltier module is for heating and the other Peltier module is for cooling placed together. The two 

Peltier modules are connected to the H-Bridge motor driver. The H-Bridge changes the polarities 

of the Peltier modules by switching the relay switches forward and backward to maintain the 

temperature range of (20c-80c) such that when temperature drops below 2oc, the H-bridge motor 

driver changes polarity of Peltier module to heating and when temperature is above 80c, the H-

bridge motor driver changes the polarity of Peltier module to cooling to maintain the temperature 

range of (20c-80c) for the safety of cold storage medicines. The Buzzer sounds for out-of-range 

temperatures and humidity (above 65%). 

The real-time sensor data from the medical cold storage is displayed on a mobile application on 

the pharmacist’s mobile phone or tablet to allow the pharmacists monitor real-time temperature 

and humidity in the medical cold storage. The system employs an Arduino UNO board, a 

DHT11 sensor, and a Bluetooth module, which creates a wireless communication with the 

mobile phone or tablet to allow real-time monitoring of temperature and humidity.   

The designed system helps medical personnel easily monitor the medical cold storage remotely 

without having them present at cold storage to visually take the readings of temperature and 

humidity of the cold storage. 

I recommend it be used by medical personnel for the proper safety of cold storage medications in 

hospitals, pharmaceutical industries, medical laboratories, etc. 
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CHAPTER ONE: INTRODUCTION 

This chapter comprises of background, problem statement, justification, objectives and scope. 

1.1 BACKGROUND 

Medicines are chemicals or compounds used to cure, halt, or prevent disease; ease symptoms, or 

help in the diagnosis of illnesses. These days, medicines come from a variety of sources. Many 

were developed from substances found in nature, and even today many are extracted from plants. 

Some medicines are made in labs by mixing several chemicals. Others, like penicillin, are by-

products of organisms such as fungus. And a few are even biologically engineered by inserting 

genes into bacteria that make them produce the desired substance [1]. 

Overall, global use of medicine has increased at a 3% compound annual growth rate (CAGR) 

since 2014, slowing from a 4% rate seen in 2009–2014. In 2019, patients globally received an 

estimated 1.8 trillion days of therapy or an average of 234 per person. The majority of medicine 

use is in pharmerging markets, which have large populations but have per capita rates of use still 

markedly lower than in higher income countries. Areas identified as global health priorities, such 

as diabetes and cardiovascular diseases, have seen significantly increased use of medicines [2]. 

Because of their importance in improving public health services, regulatory processes concerning 

their quality are necessary to ensure that intended treatment outcomes are met. For a medicine to 

qualify as safe and effective and to be of good quality, it should be properly labelled, stored, and 

transported. Refrigerated medicines are frequently disposed of in hospitals because of incorrect 

storage despite Good Distribution Practice guidelines. However, the incorrect storage and 

handling of refrigerated medicinal products may result in their unnecessary destruction and 

consequent financial loss for the hospital[3].  

The typical storage conditions are separated into 4 types. First, the freezer-maintained 

temperature is between -250C to -100C. Second, cold conditions with the refrigerator’s-

maintained temperature of around 20C to 80C. Third, cool conditions with the refrigerator’s-

maintained temperature between 80C and 150C. Fourth, the control room kept the temperature 

around 200C-250C[4]. The relative humidity in the medical cold storage is required to be 65% or 

below independent of the temperature. Excessive humidity can lead to mold growth and label 
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