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Abstract: The incubator device is considered as a closed box that provides the environment 

required to maintain the condition of the child in the incubators, such as the environment in his 

mother’s womb, and it depends on providing three basic variables, namely (temperature: it is 

37C), (Oxygen O2: where it needs The child needs to double the percentage that the average 

person needs, which is 20% of the air for normal conditions, while in the incubator needs to 

provide a ratio of approximately 40%), (Moisture: It is an important factor because if the child 

inhales dry air with a temperature of 37, it will affect the mucous cells, where a percentage must 

be provided Humidity appropriate with the proportion of temperature). 

Also an incubator is described in which an infant can be kept at the proper temperature and 

humidity, with proper ventilation and, to facilitate respiration, in an atmosphere containing a 

known and controlled mixture of oxygen and helium. Several Incubator devices are specifically 

advertised for use with expensive and complicated devices. However, a review of the health 

problems information, as a review, and the limited literature on performance, to suggest that no 

device on the market meets evens the most basic requirements of being small, lightweight, 

rugged, and less cost with an accurate performance. 

Design and manufacture of portable multi-purpose incubator will serve as monitoring of the 

newborns conditions and treat Jaundice by phototherapy and solve many problems by being low 

cost, portable, easy to assemble, lightweight so can be carried around and also easy to use. 

 

Chapter one 

Introduction 

1.1 Introduction  

Infant incubators maintain a healthy environment for newborn babies. They are used for 

premature babies who are still small and weak as well as for some sick full-term babies. [1] 

Incubators are used in the primary care department of a hospital or in the neonatal intensive 

care unit, NICU (pronounced "Nickyoo").[1] 

Infant incubators should not be confused with laboratory incubators, which are used to keep 

reagents or samples warm.  
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1.2 Purpose  

The incubator consists of a transparent cabinet in which the baby is kept in a neutral environment 

for medical care. Neutral means, that the surrounding air has the optimal temperature and 

moisture and the baby only needs minimum of energy to maintain normal body temperature [2].  

 

Figure 1.1 an infant incubator 

The infant incubator  

 controls the temperature 

 controls the humidity 

 can deliver additional oxygen  

 protects against infections and diseases 

 protects against noise  

In order maintain the body temperature of the baby (36 - 37.2°C) the incubator must be able to 

create an ambient air of 34 - 38°C with a humidity of 40 - 80%. 

1.3 Reasons of use  

There are many reasons why a baby may need to be inside an incubator. These can include: 

1.3.1 Premature birth  

Babies born prematurely may need additional time to develop their lungs and other vital organs. 

(Their eyes and ear drums may be so sensitive that normal light and sound would cause 

permanent damage to these organs.)[3] 

Also, babies born extremely early will not have had the time to develop fat just under the skin 

and will need help to keep them warm and toasty. 

1.3.2 Breathing issues  

Sometimes babies will have fluid or meconium in their lungs. This can lead to infections and an 

inability to breathe well. Newborns may also have immature, not fully developed lungs that 

require monitoring and extra oxygen [4]. 

1.3.3 Infection  

Incubators can reduce the chance of germs and additional infection while a little one heals from 

an illness. Incubators also offer a protected space where it’s possible to monitor vitals 24/7 when 

your baby also needs multiple IVs for medication, fluids, etc. [5]. 

1.3.4 Effects of gestational diabetes 

Many doctors will briefly incubate a baby if the mother had gestational diabetes, so that the baby 

can be kept nice and warm while they take time to monitor their blood sugars [6]. 
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1.3.5 Jaundice  

Some incubators include special lights to help reduce jaundice, a yellowing of a baby’s skin and 

eyes. Newborn jaundice is common and can occur when babies have a high level of bilirubin, a 

yellow pigment produced during normal breakdown of red blood cells [7]. 

1.3.6 Long or traumatic delivery 

If a newborn baby has experienced trauma, they may require constant monitoring and additional 

medical supports. The incubator can also offer a safe womb-like environment where a baby can 

recover from the trauma [8]. 

1.3.7 Low birth weight  

Even if a baby is not premature, if they are extremely small, they may not be able to stay warm 

without the additional help an incubator offers. 

Additionally, very small babies may struggle with many of the same vital functions premature 

babies do (i.e. breathing, and eating), benefiting from the extra oxygen and controlled 

environment an incubator offers [9]. 

1.3.8 Recovering from surgery  

If a baby needs to have surgery for a complication following their birth, they’ll need to be 

monitored and in a controlled, safe environment afterwards. An incubator is perfect for this [10]. 

1.4 Terminology  

The branch of medicine that deals with the medical care of newborn infants, especially with the 

ill or premature newborns, is called neonatology. The medical practitioner who specializes in 

this area is known as a neonatologist.  

Pediatrics is the branch of medicine that deals with the medical care of all children in general, 

from birth up to 18 years of age. The medical practitioner in this area is known as a 

pediatrician. 

A new born baby (or infant) is also called neonate[11]. 

Chapter Two 

Infant Incubator 

2.1 Introduction 

Infant incubators made in various types, product description and principle of operation must be 

understood, operating steps as well, knowing the design helps with addressing reported 

problems, and numerating the components and controls assists in cleaning, maintenance and 

replacing with spare tools.  

2.2 Types  

In a typical infant incubator the baby lies on a mattress in a closed, transparent cabinet. The 

ambient air is fully controlled by the incubator. The cabinet has portholes so that the nurse has 

access to the baby without opening the cabinet. 

Under the cabinet is the compartment with the technology and the control panel. The whole 

incubator is mounted on a trolley[12]. 

In general there are several types of infant incubators, the open incubator, the closed incubator, 

and the transport incubator. Each is designed slightly differently with different advantages and 

limitations.  
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2.2.1 Open incubator  

This is also sometimes called a radiant warmer. In an open incubator, a baby is placed on a flat 

surface with a radiant heat element either positioned above or offering heat from below. 

The heat output is automatically controlled by the temperature of the baby’s skin. While you 

may see lots of monitors, the incubator is open above the baby. 

Open incubators are also called Radiant heater and it's preferred over closed incubator.  

Sometimes the closed construction is not desired. When the baby needs special care (e.g. 

controlled ventilation, pulse oximetry, ECG) and nurses and doctors need fast and easy access it 

is better to have an open system. In this case the baby is warmed by a radiant heater, mounted 

over the cradle with the baby[13]. 

 

Figure 2.1 open incubator 

Because of this open air space, open 

incubators do not provide the same 

amount of control over humidity as 

closed incubators. However, they can 

still monitor a baby’s vital functions 

and warm them. It is easier to achieve 

skin-to-skin with a baby in an open  

incubator ,since it’s possible to directly 

touch the baby from above.  

Open incubators work well for infants who primarily need to be temporarily warmed and have 

their vital statistics measured. The inability to control the humidity and guard from airborne 

germs means that open incubators are not ideal for babies requiring a more controlled 

environment and germ protection. 
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2.2.2 Closed incubator  

 

Figure 2.2 closed incubator 

A closed incubator is one where the baby is 

completely surrounded. It will have portal 

holes on the sides to allow IVs and human 

hands inside, but is designed to keep germs, 

light, and other elements out. A closed  

incubator is like living in a climate controlled 

bubble, One of the biggest differences between 

A closed Incubator and an open one is the way that heat is circulated and the temperature 

controlled. A closed incubator allows warm air to be blown through a canopy that surrounds the 

baby [14]. 

The temperature and humidity can either be manually controlled using knobs on the outside of 

the incubator or adjusted automatically based off skin sensors attached to the baby. (Incubators 

that automatically adjust like this are called servo-control incubators.) 

Closed incubators are truly their own microenvironments. This means that they are ideal for 

babies who need extra germ protection, reduced light/sounds, and humidity control. 

Some closed incubators have two walls to help prevent heat and air loss. These are commonly 

called double-walled incubators. 

2.2.3 Transport or portable incubator  

As the name implies, these types of incubators are typically used to transport a baby between two 

different locations. 

One might be used when a baby is transported to a different hospital to get services not offered at 

their current location or access to doctors who specialize in areas they need additional care. 

 

Figure 2.3 transport or portable incubator 
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A transport incubator typically includes 

a mini ventilator, a cardio-respiratory 

monitor, an IV pump, a pulse oximeter, 

and an oxygen supply built in[15]. 

Because transport incubators are typically 

smaller, they fit well in spaces that regular 

open and closed incubators might not. 

2.3 Takeaway 

While incubators can seem scary, they are important medical equipment that provides controlled 

environments for premature and ill babies. Without incubators fewer babies would be able to 

survive tough beginnings! 

Incubators really are like a second womb or a safe bubble surrounding a baby. Although it can 

produce some anxiety to be surrounded by incubators in the NICU visiting the baby, comfort 

may come in knowing the hum of the electrical equipment means your baby is getting the 

oxygen and heat they need [16]. 

2.4 Health problem addressed  

At birth, an infant’s core and skin temperatures tend to drop significantly because of heat loss 

from conduction, convection, radiation, and water evaporation. Prolonged cold stress in neonates 

can cause oxygen deprivation, hypoglycemia, metabolic acidosis, and rapid depletion of 

glycogen stores [17]. 

2.5 Product description  

Bassinets enclosed in plastic with climate controlled equipment and hand-access ports with doors 

that are intended to keep infants warm and limit their exposure to germs [18]. 

2.6 Principles of operation  

These devices provide a closed, controlled environment that warms an infant by circulating 

heated air over the skin. The heat is then absorbed into the body by tissue conduction and blood 

convection. Ideally, both the skin and core temperatures should be maintained with only minor 

variations [19]. 

2.7 Operating steps  

The neonate lies on a mattress in the infant compartment, which is enclosed by a clear plastic 

hood. Incubators have hand- access ports with doors that permit the infant to be handled while 

limiting the introduction of cool room air. The clinician can raise or remove the plastic hood or 

open a panel to gain greater access to the infant. 

2.8 Reported problems 

Deaths and injuries to neonates in incubators have been linked to thermostat failure that caused 

incubator overheating and infant hyperthermia and to malfunctions or design defects that 

produced fires and electric shock hazards. Inadequate control over the amount of oxygen 

delivered in an incubator can cause hyperopia or hypoxia [20]. 

2.9 Design  

All infant incubators work on the same principle. A fan blows filtered ambient air over a heating 

element and a water container. Through a control valve additional oxygen can be supplied to the 

air. The moistened, heated and enriched air now flows into the above cabinet with the baby. One 

part of the air escapes from the cabinet through vent holes, another part gets back into the air 

processing [21]. 
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Figure 2.4 shows design and working of an infant incubator 

The cabinet is made out of transparent Plexiglas (Perspex). A hinged hood can be opened to put 

the baby in or take it out. Through portholes in the front the nurse has easy access to the baby 

without letting out the warm air by opening the hood.  

After the desired temperature is set by the nurse, it is kept stable automatically by the incubator. 

Humidity and oxygen concentration are usually controlled manually.  

Furthermore the incubator has a safety switch-off function when the temperature increases 40°C. 

Also an alarm is given when the fan does not turn in case the power fails.  

2.10 Components  

The components which are used vary. Older incubators work with electrical controls, newer ones 

is electronically controlled and the newest generation is microprocessor controlled. But the result 

is the same - and the old ones are as reliable and precise as the newest ones [22].  

2.10.1 Fan  

The fan takes the filtered room air and blows it over or through the heating element and the 

humidifier. Without the fan the heat cannot be conducted away from the heating element and the 

heating element and thus the incubator would overheat [23].  

2.10.2 Filter  

Simple incubators are equipped with washable foam filters. After washing and drying they can 

be reused. Modern incubators however usually have disposable bacterial filters. They cannot be 

cleaned and have to be renewed [24].  

2.10.3 Heater  

A heating element made from coiled resistance wire as known from hair dryers or the tube type 

(flat or coiled) as seen in autoclaves are used to heat up the air. But unlike in autoclaves, the 

heater has much less power and thus does not get so hot. The power rating is between 100 W and 

300 W.  

The heater is controlled by an electronic temperature control unit via a relay or trial or simply by 

a thermostat [25]. 
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2.11 Controls  

2.11.1 Temperature control  

 

Figure 2.5 thermostat consists of a sensor and a pressure can 

Simple incubators are controlled by a thermostat 

which consists of a sensor and a pressure can. 

The sensor is a thin capillary tube which leads 

into the pressure can (or expansion chamber). 

This chamber has a moveable metal lid or 

diaphragm. This closed system contains a liquid 

or gas which expands when getting warmer.  

The lid moves and activates a connected electrical switch. 

The thin capillary tube is often rolled up. This is correct. Do not cut it. It is not a wire. Also 

avoid bending the tube. It can get kinks and will then not work anymore.  

Electronic controlled systems have a cable sensor. The output controls a relay (on-off) or a 

dimmer (infinitely variable control). 

The electronically controlled type has the advantage that an additional temperature sensor can be 

used. This sensor is taped on the skin of the baby and measures the baby's body temperature [26].  

The temperature display or thermometer should be separate from the temperature control unit. It 

can be a digital display or an alcohol glass thermometer. For safety reasons mercury 

thermometers must not be used in infant incubators. Mercury is toxic.  

2.11.2 Humidity control  

The heated air flows over the water in the water container and gets moistened. The humidity can 

be regulated by closing and opening a deflector plate over the container. Other incubators have a 

water heater which creates more humidity the warmer the water gets. The humidity should be 

adjustable between 40 and 90%.  

The humidity is measured by a hygrometer, a digital or a traditional dial instrument. 

The humidifier should be filled up only with distilled water only in order to avoid corrosive 

damage to the incubator [27]. 

2.11.3 Oxygen control  

Most of the infant incubators have a hose connection for applying additional oxygen from an 

external cylinder, oxygen concentrator or from the central gas supply. In this case the warmed 

and moistened air gets also enriched with the oxygen. Alternatively the baby gets the additional 

oxygen directly via a nasal cannula [28]. 
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2.12 Alarms and safety features  

For safety reasons all electronically controlled infant incubators monitor all functions and an 

alarm is generated when something does not work properly. 

In case of a failure the following alarms are given: 

 Overheating; when the air in the cabinet gets too hot. 

 Fan failure; when the fan is not turning any more. 

 Power off; when the power supply fails. For this to work an additional alarm battery is 

needed. 

Additionally all incubators, even the older non-electronic controlled ones have an over-heating 

protection. The heater is switched completely off when the temperature in the cabinet reaches 

40°C [29].  

2.13 Consumables  

Some newer infant incubators do not have washable air inlet filters but special bacterial filters. 

These filters have to be exchanged after 3 or 6 month and cannot be cleaned [30].  

2.14 Installation requirements  

Infant incubators should be placed in a quiet environment with no exposure to direct sun light. 

Noisy oxygen generators should not be placed beside the incubator. Oxygen cylinders have to be 

protected against falling over.  

Note: In case of a power cut the incubator does not work anymore. A small UPS as used for 

computers is no solution because the power consumption (of the heater) is too high [31]. 

2.15 Usage  

The usage of an infant incubator is not difficult and the functions should be self-explanatory. 

Nevertheless the technician and the user have to read the user manual carefully before usage.  

A missing user manual should be available from the manufacturer or from the Internet. 

In addition to the instruction of the manufacturer here some general hints: 

 Always preheat the incubator and wait for half an hour until temperature and humidity 

are stabilized. 

 Babies are kept in the incubator undressed apart from a nappy.  

 Check and record the temperature every 5 hours and hourly in a critical care stage. 

 Default air temperature in the incubator is 35°C. 

 The setting for the humidity for small babies is 70 - 80% in the beginning, later 40%. 

 Use distilled water only. It has to be drained and renewed every day. 

 Do not place equipment on top of the canopy [32]. 

2.16 Cleaning  

Some manufacturers suggest cleaning the incubator every day with a mild soap water solution, 

some don't. But at least the incubator has to be cleaned and disinfected thoroughly 

 after each change of infant  

 at least once a week. 

Therefore all inserts have to be removed and cleaned with hot soapy water added with antiseptic.  

Then the inserts and the cabinet have to be dried and ventilated before they can be reused. 
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The disinfection products which can be used or should not be used are noted in the user manual. 

The humidifier reservoir has to be cleaned and the water changed every day. 

The air inlet filter should be changed or washed according to the user manual or every 3 months 
[33]. 

2.17 Maintenance  

Start the maintenance with a visual check. Ensure that the hood is free of cracks and the hinges 

move smoothly and all switches and knobs are OK. Check all probes, cables, and tubes for 

cracks and the port sleeves for tears. Check or replace also the alarm battery, if there is one. 

Continue with a test run with a function test and a temperature check and a calibration if needed. 

The temperature check and the calibration procedure are described in the service manual.  

When the service manual is not present, a typical temperature check can be performed as 

follows: 

 Use a reference thermometer with an accuracy of 0.5° or better and place it in the center of 

the mattress.  

 Set the temperature to 36°C, wait at least 30 min and then check the temperature for 6 hours. 

The temperatures should not differ more than 1°. 

When the temperature differs more, the control unit has to be calibrated. In electronic controls 

there is always is a trim-pot for doing the adjustments. Mechanical thermostats usually do not 

have a calibration point. But here the knob or the pointer can be twisted.  

The safety thermostat or over-temperature cut-off can be tested by bypassing the main 

thermostat. Then the temperature will rise above 40°C, an alarm should be given and the safety 

function has to switch off the heater. It is also possible to use a hair dryer to warm up the sensor, 

or to move it closer to the heating element. 

Check also the humidity. The incubator should be able to create up to 80% humidity. On the 

other hand it should be possible to reduce the humidity down to 40%. 

An important task during the maintenance is the thorough cleaning of the technology 

compartment under the cabinet. 

A vacuum cleaner helps a lot to clean the inside of the incubator but it is not essential. A brush 

will also do. Plastic parts and everything that is water resistant should be washed with hot soapy 

water added with antiseptic. Do not forget the air inlet filter. 

A dusty fan can be cleaned easily with a brush, but this should not really be needed because of 

the inlet filter [34]. 

2.18 Special tools 

A calibrated (electronic) thermometer with an accuracy of 0.1°C is needed. A clinical (fever) 

thermometer cannot be used because it only shows the maximum temperature.  

A hygrometer is also needed when the humidity has to be checked.  

2.19 Typical problems 

 Burned heating elements can be replaced against other types as long as the wattage is the 

same. Some heating elements are protected by a thermal fuse. Consider this when you 

diagnose a 'blown' heating element.  

 Also, a blown heating element or thermal fuse has a reason. Check the fan operation. 

 When replacing a defective thermostat do not only look only at the temperature range but 

also at the accuracy and the hysteresis. Hysteresis is temperature difference between 

switching off and switching on. For an incubator a hysteresis of 1°C is needed.  
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 Be careful with thermostats. The thin capillary tube is usually rolled up. This is correct. Do 

not cut it. It is not a wire, but a fine tube. Also avoid bending the tube. It can get kinks and 

will not work anymore.  

 Lubrication also helps when the fan gets noisy. Axial computer-type fans have a label in the 

center which can be lifted up a bit for lubrication. 

One drop of oil is enough. 

 Broken hood thermometers should never be replaced against mercury glass-thermometers. 

The glass can break and mercury is toxic. 

 The sleeves of the ports are often torn, filthy or missing, but you can find the material for 

replacement easily in every town. 

 Casters and brakes are often damaged and spares are difficult to find. But often the 

incubators are not moved anyway and the casters are not needed. In this case it is a good idea 

to remove them completely to ensure the incubator is standing stable [35]. 

2.20 Spare parts 

Modern incubators use disposable bacterial filters that cannot be reused. Make sure you have 

some spare filters in stock. Broken or disappeared. 

Chapter Three  

Jaundice and Phototherapy  

3.1 Introduction  

Jaundice in newborn babies is common and usually harmless. It causes yellowing of the skin and 

the whites of the eyes. The medical term for jaundice in babies is neonatal jaundice. 

3.2 Symptoms  

Yellowing of the skin can be more difficult to see in brown or black skin, It might be easier to 

see on the palms of the hands or the soles of the feet, other symptoms of newborn jaundice can 

include: 

 Dark, yellow urine (a newborn baby's urine should be colorless)  

 Pale-colored poo (it should be yellow or orange) 

The symptoms of newborn jaundice usually develop 2 days after the birth and tend to get better 

without treatment by the time the baby is about 2 weeks old [36]. 

 

Figure 3.1 newborn with jaundice 

3.3 Treating newborn jaundice  

Treatment for newborn jaundice is not usually needed because the symptoms normally pass 

within 10 to 14 days, although they can occasionally last longer.Treatment is usually only 
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recommended if tests show very high levels of bilirubin in a baby's blood, this is because there's 

a small risk the bilirubin could pass into the brain and cause brain damage.  

There are several treatments for jaundice like giving fluids to the newborn to prevent 

dehydration, exchange blood transfusion, intravenous immunoglobulin (IVIg) and Phototherapy 

(which we'll focus on) [37].  

  

Figure 3.2 and figure 3.3 shows newborn inside infant incubator taking phototherapy 

3.3.1 Phototherapy  

A special type of light shines on the skin, which alters the bilirubin into a form that can be more 

easily broken down by the liver, An exchange transfusion – where your baby's blood is removed 

using a thin tube (catheter) placed in their blood vessels and replaced with blood from a 

matching donor; most babies respond well to treatment and can leave hospital after a few days. 

Phototherapy is treatment with a special type of light (not sunlight). It's sometimes used to treat 

newborn jaundice by making it easier for the baby's liver to break down and remove the bilirubin 

from the baby's blood [38]. 

Phototherapy aims to expose the baby's skin to as much light as possible. The baby will be 

placed under a light either in a cot or incubator with their eyes covered, it will usually be stopped 

for 30 minutes so the mother can feed the baby, change their nappy and give them a cuddle. If 

the baby's jaundice does not improve, intensified phototherapy may be offered. This involves 

increasing the amount of light used or using another source of light, such as a light blanket, at the 

same time. 

Treatment [39] cannot be stopped for breaks during intensified phototherapy, so the mother will 

not be able to breastfeed or hold her baby. But she can give her baby expressed milk. 

During phototherapy [40], the baby's temperature will be monitored to make sure they're not 

getting too hot, and they'll be checked for signs of dehydration. Intravenous fluids may be 

needed if your baby is becoming dehydrated and they are not able to drink enough.  

Table 3.1 Indicative levels for phototherapy in preterm newborns [41] 

Age Consider photography Start photography Exchange transfusion 

≤ 24 h - - - 

25 - 48 h 12 mg% 15 mg% ≥ 20 mg% 

49 -72 15 mg% 18. mg% ≥ 25 mg% 

>72 h 17 mg% 20 mg% ≥ 25 mg% 
 

The bilirubin levels will be tested every 4 to 6 hours after phototherapy has started, to check if 

the treatment is working. Once the baby's bilirubin levels have stabilized or started to fall, they 

will be checked every 6 to 12 hours. Phototherapy will be stopped when the bilirubin levels fall 

to a safe level, which usually takes a day or two.  

The amount and time of exposure of the child to light is determined based on the decision of 

doctors and specialists. 
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Phototherapy is generally very effective for newborn jaundice and has few side effects.  

The short-term side effects of phototherapy include interference with maternal-infant interaction, 

imbalance of thermal environment and water loss, electrolyte disturbance, bronze baby syndrome 

and circadian rhythm disorder. In addition, phototherapy may be associated with some long-term 

side effects such as melanocytic nevi and skin cancer, allergic diseases, patent ductus arteriosus 

and retinal damage.  

Therefore, it is necessary to develop evidence-based guidelines, new light devices and alternative 

agents, as well as individualized treatments, to minimize the side effects of phototherapy. 

Chapter Four 

Manufacturing an infant incubator 

Monitoring and alarm system 

4.1 System build  

This system built to monitor the incubator humidity, Temperature, and oxygen level It also have 

an alarm system In case the oxygen level went high or dropped low it will alarm the patient,  

As well as the humidity and temperature device when they reach the level that makes the infant 

feel the heat due to the higher temperature which makes them feel uncomfortable and cause a lot 

of side effect, and the high humidity leads to make the infant sweat which makes them loss a lot 

of fluids and leads to accumulation of bacteria and viruses,  

When the temperature drops very low this will lead to make the infant body cold and cause a lot 

of side effects as well as when the humidity drops low it will cause a respiratory disease. 

So this device designed to alarm the nurse in case the humidity and temperature went high so she 

can take proper measurements. 

Another device designed to monitor the oxygen level and alarm the nurse in case the level went 

high or dropped low. 

The EPA recommends keeping relative humidity between 30% and 60%. Some baby experts 

suggest keeping humidity slightly higher than for adults, around 55% RH. Some experts also 

suggest slightly higher temperatures too, between 68°F and 70°F (20°C to 21°C). 

4.2 Temperature and Humidity device using dht22 sensor  

The DHT22 is a basic, low-cost digital temperature and humidity sensor. It uses a capacitive 

humidity sensor and a thermistor to measure the surrounding air, and spits out a digital signal on 

the data pin (no analog input pins needed). It’s easy to use, but requires careful timing to grab 

data. The only real downside of this sensor is you can only get new data from it once every 2 

seconds, so when using our library, sensor readings can be up to 2 seconds old. 

4.2.1 Hardware  

The components of the device are: 

 Microcontroller type Arduino Nano. 

 Oled display. 

 Dht22 sensor. 

 Wires. 

 Buzzer. 

 Small Breadboard  

 Buzzer  
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 Small box 

 9 volts batteries  

 Switch on, off 

4.2.2 The connections of the device 

 Oled display connections  

 Scl to A5 

 SDA to A4  

 A means ( Analog) 

 Gnd to Ground  

 Vcc to 5 volts  

 The DHT22 sensor connections  

 Ground to GND 

 Vcc to 3.3 volts 

 Data to Digital 2 

 Buzzer connections  

 Ground to ground  

 And the positive pin to Digital 8 

 

Figure 4.1 Device connections 

4.2.3 Software 

 

Code 1.1 
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Code 1.2 

 

Code 1.3 

 

Code 1.4 
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Code 1.5 

4.2.4 Packaging and testing of the device 

  

Figure 4.2 and figure 4.3 Shows the packaging process 

 

Figure 4.4 device testing 

As we can see the device works perfectly and gives an output of three readings  

 Humidity  

 Temperature  
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 And heat index 

The heat index, also known as the apparent temperature, is what the temperature feels like to the 

human body when relative humidity is combined with the air temperature. This has important 

considerations for the human body's comfort. When the body gets too hot, it begins to perspire or 

sweat to cool itself off. 

So the device designed when the heat index gets higher than 39 degrees the buzzer will work to 

alarm the nurse to take a proper measurement and control the situation. 

4.3 Oxygen level monitor using MQ2 Sensor  

This device monitors the oxygen level of the infant incubator and alarms the nurse in case any 

leakage occurs or if the oxygen drops low. 

4.3.1 Hardware  

The components of the device: 

 Microcontroller Type Arduino Uno 

 LCD screen  

 MQ2 sensor  

 Wires  

 Buzzer  

 Led  

 Small Breadboard  

 Small box  

 9v batteries  

 Switch on, off 

4.3.2 Connections of the device 

1. -The LCD connections  

 Ground to GND 

 Vcc to 5 volts  

 Scl to Analog 5 

 SDA to A4 

2. -The Sensor connections  

 GND to ground  

 Vcc to 5 volts  

 Data to Analog 0 

3. -Buzzer and led connections  

 Ground To GND 

 Positive To Digital pin 13 
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Figure 4.5 device connections 

4.3.3 Software  

 

Code 2.1 

 

Code 2.2 
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4.3.4 Packaging 

 

Figure 4.6 and figure 4.7 Shows the Packaging Process 

 

Figure 4.8 the device work perfectly 

 

Figure 4.9 shows a dangerous level of O2 
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As we can see in figure 4.9 the Led alarm is working as well as the buzzer to alarm the medical 

staff so they can take a proper measurement. 

4.4 Phototherapy  

As in phototherapy of Jaundice, we used a special light source that emits light in the blue-green 

spectrum we imported it from China, a high-efficiency device and materials suitable for safe use, 

(figure 4.10 and 4.11). 

This light changes the shape and structure of the bilirubin molecules in such a way that the body 

can eliminate them with urine and feces. 

During treatment, the child wears only a diaper and patches (blindfolds) to protect the eyes, 

(figure 4.12).  

Light therapy may be enhanced with a light-emitting bed or pillow. 

 

Figure 4.10 and Figure 4.11 shows phototherapy device 

 

Figure 4.12 shows blindfolds to protect baby's eyes 

Chapter Five  

Device Components and Assembling  

5.1 Introduction 

A portable baby incubator that works inside and outside the home was designed and 

manufactured. 

An incubator is designed for the baby in addition to the treatment of jaundice Portable, easy to 

run, quick to work, and low cost. 

Home treatment is available through a small and easy-to-operate portable battery-powered bag. 

And avoid the danger of leaving the house, in addition, it is possible in villages and in the 

countryside that incubators are not available, so this device will be very important. 

This incubator maintains, through sensors and alerts, an ideal temperature, humidity and oxygen. 

It is possible that we develop the incubator by adding oxygen and heat generation devices 
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As for the jaundice treatment device, we imported it from China, a high-efficiency device and 

materials suitable for safe use. 

5.2 Components 

It consists of several parts in general, and in short, this incubator consists of: 

1. A bag in which the child is placed: - It is a rectangular bag of a suitable size to protect the 

child during movement and movement by the mother. It is made of plastic materials. 

2. Supporting structure: - To cover the bag. 

3. Plastic wrap: It is curved and lightweight to isolate the child from the outside atmosphere. 

4. A special light device for phototherapy treatment of child with jaundice. 

5. Temperature sensor: - Some experts suggest higher temperatures, between 68°F and 70°F 

(20°C to 21°C ). 

6. Humidity eagle: - Maintaining relative humidity between 30% to 60% representative 

organization experts suggest. 

7. Sensors for oxygen and gases. 

8. Rechargeable battery: - Jakon and it has a voltage of 9v. 

9. Additional pockets for baby supplies (such as breastfeeding, milk, baby clothes and other 

baby supplies). 

Parts and components are shown in figures below: 

 

Figure 5.1 shows components of the device 

 

Figure 5.2 shows components of the device 

5.3 Assembling 

All parts of the incubator can be folded and reused, and all materials are available and light in 

weight, as through the components and sensors you feel heat, moisture, and oxygen, and also. In 

this incubator, a jaundice treatment device was added to the child and kept from any causes of 

health problems in order to treat the child safely inside the incubator.  
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The incubator device has proven being a wealth in the field of medicine for the benefit and 

treatment of newborn children. 

 

Figure 5.3 device assembled and turned on 

 

Figure 5.4 device assembled and turned off 

5.4 Features: 

One of the characteristics of the device, which made it suitable for home use, 

1. Is cheap, the price of its manufacture does not exceed $150, 

2. It is easy to install.  

3. It is light in weigh. 

4. It is foldable, and it does not occupy an area. 

5. Portable. 

6. Treats jaundice. 

5.5 Feedback: 

Sensors are programmed based on: 

The sensors calculate the temperature, humidity and oxygen after performing the calculations 

which blood was originally entered, 

As a result of these resulting values, if these values are higher than the safe and permissible limit, 

two things will be given. 

The first is writing the word danger in red color on the screen in large font, 

The second is to issue a warning at an appropriate height to alert the persons responsible for the 

matter.  
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Figure 5.5 Shows the Feedback Process. 

Chapter Six 

Conclusion and Recommendations 

6.1 Conclusion  

In the end, we would like to recall the most important features of this work where it can be 

considered as an effective invention to serve both the mother and the child in addition to the 

beneficiaries as a treatment device as well. 

This device was made according to what was recently covered by the events around the Corona 

virus and the observed momentum and the danger of hospitals that may affect the mother and a 

young child who does not have immunity to be treated in a place that may expose him to 

infection with any virus. 

Based on these priorities, this portable incubator was manufactured for use inside and outside the 

home. It is easy to carry and from safe materials that do not pose a danger to the child and do not 

pose a burden to the mother. This incubator operates on a movable battery, Close to ideal. 

As for being a phototherapy device, we have also imported a device from China with high 

efficiency and appropriate materials, In addition to a special type of glasses that are worn over 

the child's eyes while operating the light device to treat jaundice. 

6.2 Beneficiaries 

1. General hospitals: as they reduce the overcrowded on the existing incubators. 

2. Private Pay Hospitals: treating emergency cases. 

3. Parents of the infant, because it is easy to use, low in cost, and can be carried wherever the 

mother goes. With a high probability that the child will not suffer any disadvantages because 

he was born prematurely and his autoimmunity is very weak during this time. 

4. Some local medical clinics can benefit from it for critical and emergency cases because it is 

available near them. 

6.3 Recommendations  

Device development: 

The device that has been manufactured now is very suitable to keep the child in an appropriate 

position and treat jaundice 

It can be developed through some additions to make it more practical (these additions may cause 

some extra weight and difficulty in moving), so please pay attention to this topic. 

The additions are: 

1. Oxygen generating device: We have previously mentioned that among the components of the 

device is a sensor to the percentage of oxygen and gases to alert the parents if something 

goes wrong. A device that generates oxygen can be added to treat these problems, as well as 

to treat the child’s symptoms of shortness of breath or other matters, and his work is 
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calculated according to a specific algorithm by adding quantities when needed and stopping 

when enough 

2. Thermostat device: With the same idea and application of the oxygen generating device, a 

thermostat is placed to automatically equalize the heat and humidity when needed. 

3. A densitometer: serves to determine the composition of the gaseous mixture within the 

chamber and to make certain that this composition remains constant during its use. 

4. A small canister of helium: to mix with the oxygen creating a controlled mixture in the 

atmosphere of the chamber.  

It must be precise made to avoid possible problems, and it is preferable that it be of small size 

and light in weight additions. 
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