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Abstract— Keratoconjunctivitis sicca is consistent layer of 

tears on the surface of the eye is commonly referred as Dry 

Eye Syndrome (DES), which is due to the deficiency in 

lachrymal gland. It is due to the insufficient lubrication and 

moisture on the surface of the eye. Consequences of dry 

eyes range from constant eye irritation to significant 

inflammation and even scarring of the front surface of the 

eye. This syndrome may affect both the cornea and 

conjunctiva. A recent research revealed that nearly 48 

percent of Americans of age 18 and old people experience 

dry eye symptoms. According to research in Japan, more 

than 75 percent of women who routinely use a computer at 

work may suffer from dry eye disease. This paper proposes 

a remedy for Dry Eye Disease using an active device called 

Wearable Dry Eye Humidifier. It outweighs the other 

proposed systems because it is an active device which can 

self regulate according to the temperature and humidity 

levels of the eye. 
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I. INTRODUCTION 

Human eye is a sense organ which reacts to light and 

pressure. It can be easily affected by microbes and other 

factors. An adequate and essential to keep the eyes healthy. 

Tears bathe the eye’s surface to keep it moist and wash 

away the debris and microorganisms from the eye that could 

lead to eye infection. Tear lipids helps to keep the tear film 

from evaporating too quick and increase lubrication. 

Keratoconjuctivitis sicca is normally due to the dysfunction 

and deficiency in the production of natural tears in the eye 

[3]. 

Eye drops and gels are used as the primary cure for 

the Dry Eye Disease. It contains more preservatives so it has 

many side effects. The main disadvantage is bacterial 

contamination of gels and drops [2]. This treatment involves 

reapplication which cause inconvenience to the patients. In 

order to overcome this, a biodegradable capsule was 

developed to avoid the drainage of natural tears. But there is 

a limitation that it is a slow process [1].  

Here comes a Dry Eye Humidifier to overcome the 

above limitations which consists of active sensing module 

and mist generation module. This device produce the mist 

particles and moisten the eyes. 

II. BLOCK DIAGRAM 

A. Description 

Microcontroller is the main control unit for the sensing 

module and the mist generation module. It reads the ambient 

temperature and humidity level. The sensing module is 

connected to the microcontroller. The sensing module 

comprises of a capacitive humidity sensor and a thermistor. 

The ULN is used to operate the relay. The relay is used to 

activate the ultrasonic mist transducer which produces mist 

particles. The mist particles produced are used to moisten 

the eyes. 

 
Fig. 1: Block Diagram 

III. DESIGN OF HUMIDIFIER 

The humidifier consists of three modules for control, 

sensing and mist generation. The modules are explained 

below. 

A. Sensing Module 

The sensing module consists of a Temperature sensor 

(LM35) and a Humidity sensor (HR202L). Air humidity 

level is the main aspect in reducing Dry Eye Syndrome. The 

temperature and humidity levels are measured continuously. 

According to the threshold value, the control module will 

activate and deactivate the mist generation module. 

B. Mist Generation Module 

The mist generation module comprises of Ultrasonic mist 

transducer, DC pump and water reservoir. The ultrasonic 

mist transducer unit converts the water droplets to mist 

particles. DC pump is used to control the flow of mist which 

is driven by ULN and Relay. Relays are electrically 

operated switch which is used to control a circuit by a low-

power signal. ULN is a high voltage, high current transistor 

array IC used especiallywith microcontrollers where it is 

needed to drive relay. 

C. Control Module 

The microcontroller used is PIC 16F876A which acts as 

main control unit for sensing module and mist generation 

module. The temperature (LM35) sensor and humidity 

(HR202L) sensor are connected to the main control unit and 

the temperature and humidity levels are measured.  When 

the humidity level decreases beyond the threshold value, the 
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pump will be activated and produces mist particles. If the 

humidity level is reached the pump will be deactivated 

automatically. The temperature and humidity levels is 

sensed and displayed in the LCD which is also connected to 

the microcontroller. 

IV. RESULT  

In the Dry Eye Humidifier, the temperature and humidity 

sensors placed in the goggles which measures the humidity 

level of the eye. According to that the mist particles are 

produced and moistens the eye. 

V. CONCLUSION 

This paper reports the development of a humidifier to treat 

the Dry Eye Syndrome. This system contains three modules 

which has been designed and integrated successfully. The 

developed system moistens the eye by producing the mist 

particles. Future work will be the integration Ultrasonic 

driver circuit and microcontroller into single monolithic 

intergrated circuit device and making the device compact. 
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