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In Canadian and global neonatal intensive care units (NICUs), premature infants often experience a lack of consistent physical touch, a factor which is closely associated with delayed neurodevelopment and heightened stress responses (Feldman et al., 2002). Affective touch, such as skin-to-skin contact, plays a vital role in regulating infants' emotional, cognitive, and physiological development. This problem is not always solvable, considering many premature infants are too medically fragile to be held for extended periods. Additionally, NICU nurses are often faced with time constraints which prevent them from offering prolonged and non-clinical touch. Studies show that a lack of tactile stimulation in preterm infants is linked to abnormal brain development, poor sleep regulation, and elevated stress hormone levels (Field, 2010; Montirosso et al., 2017). In fact, early tactile interventions like skin-to-skin care have been shown to enhance heart rate, improve temperature regulation, and support long-term cognitive outcomes in premature infants (Feldman et al., 2002). Despite all we know about the proven benefits, consistent human contact remains difficult to provide due to real-world limitations.
The impacts of the lack of physical touch are not only felt by the baby: Mothers of premature infants often experience significant emotional distress when unable to hold and comfort their newborns in the NICU. Physical contact between the baby and the mother transmits many important physiological and emotional bonding signals that are crucial for the baby-mother bond (Yoshida et al., 2021). Studies have shown that up to 43% of mothers with premature infants in the NICU experience moderate to severe anxiety, and approximately 20% exhibit varying degrees of depressive symptoms (Zhou et al., 2022). This disruption in the natural bonding process increases maternal stress which could be impacting both the mother's and infant's well-being.



Novel Idea Implementing AI into Healthcare
The NeoCuddleBot is a soft AI-enabled robotic pad which is designed to simulate human heartbeat rhythms, warmth, gentle motion such as breathing, and scent dispersion. It gives us a new solution to address the issues in neonatal care previously mentioned. It still has all of the monitoring devices in a traditional NICU bed such as heart rate, breathing, and temperature. However, unlike traditional monitoring devices, NeoCuddleBot also integrates the baby’s physiological state with AI feedback and adjusts its mechanisms based on the infant's condition. This allows even the most fragile of babies, such as those who cannot safely be held, to experience the calming and developmental benefits of affective touch in a medically safe way. The NoeCuddleBot having the ability for maternal scent personalization could be very helpful in preserving the infant-parent bond during times of separation. All of these benefits would not only have a positive impact on the baby, but would also help comfort the parents by having a more personalized and interactive model holding their baby when they are unable to do so. No hospital in Canada currently has AI robotic cuddling technology or any technology with this degree of personalization and interactivity. This technology has the potential to significantly improve neurodevelopmental outcomes for vulnerable preterm infants while also alleviating pressure on parents and hospital staff. These positive outcomes also come with a faster rate of development and growth of the baby which correlates with a shorter hospital stay, creating a positive scenario for the baby, the parents, the hospital staff, and the hospital facility as a whole (Conde-Agudelo et al., 2016). 
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	There are few other devices that share similarities to the NeoCuddleBot but there are currently no models that incorporate AI technology with real-time physiological feedback, scent dispersion, and adaptive tactile stimulation in one integrated system for neonatal care. Here are three systems that are currently operating in Canada and around the world:
1. Calmer is a compact robotic table device developed in Canada to simulate the movement of human breathing rhythms for premature infants who are specifically undergoing painful procedures. It is designed to mimic the effects of skin-to-skin contact in situations where a parent or caregiver is not available (Jeyaraj et al., 2022).
2. The Babybe System, designed in Chile, is a biotechnological gel mattress that is designed to transmit a mother’s heartbeat, voice, and breathing patterns in real time to a premature infant in an incubator. By mimicking the physical sensation of being on the mother’s chest, its goal is to enhance bonding between the mother and the baby as well as support development needs in medically fragile infants (Bucolo et al., 2021).
3. The Mimo Baby Monitor, made in the USA, is a wearable infant device that uses artificial intelligence to track sleep patterns, breathing, movement, and body position in real time. While it is not designed specifically for NICU use, it provides continuous physiological monitoring and alerts caregivers or hospital staff when abnormalities are detected (Zhao et al., 2021).








NeoCuddleBot AI Generated Images With Prompts
Prompt: Create serious-looking parents looking into aNICU incubator with a child inside. (openart.ai, 2022)[image: ]


[image: ]
Prompt: Create an Image of a doctor speaking with the parents from the previous photo. Create a device on the table that shows there is a heartbeat simulator and vital tracking. Make the device blue and pink and resemble a friendly robot. Make the robot's body a mat/crib-like structure which a baby could sleep on. Have the robot's arms on the side of the device. (openart.ai, 2022)


[image: ]
Prompt: Create a closer image of the device on the table from the previous image. Show the heartbeat simulator with vibrations visible on the horizontal mat. Show the baby’s vitals on the side. Show the mothers scent coming out of the top of the head. (openart.ai, 2022)
[image: ]
Prompt: Create an image of the mother putting a scent-capturing pad onto her neck. (openart.ai, 2022)
[image: ]
Prompt: Create an image of the mother placing her cotton scent-capturing pad into the top of the device's head. (openart.ai, 2022)



Prompt: Create an image of a nurse placing the device into an NICU incubator. (openart.ai, 2022)[image: ]
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Prompt: Create an image with happy parents putting their hands through the access holes in the NICU incubator to hold their sleeping baby. (openart.ai, 2022)




Prompt: Create an image of a nurse checking on a baby in the device in the NICU incubator sleeping peacefully at night. (openart.ai, 2022)[image: ]


Strength:
[image: ]
Prompt: Create an image of a happy couple walking out of the hospital holding hands. Have the father holding his baby in a crib. (openart.ai, 2022)

Potential Issue:
[image: ]
Prompt: Create an image of a couple speaking with a doctor with the device on a table in front of them. Make the couple look aggravated and have a speech bubble above their heads expressing their discomfort. (openart.ai, 2022)
Narration:
When Sarah and Michael rushed into the hospital on a rainy Tuesday night, they hadn’t expected to meet their baby for another ten weeks. But life had other plans. Within hours, Sarah gave birth to their daughter Lily. Lily was tiny and fragile and she was immediately whisked away to the NICU. The joy of becoming parents was quickly overturned by anxiety. Lily was placed in an incubator, surrounded by wires, monitors, and soft beeping sounds. Sarah and Michael were barely allowed to touch her, let alone hold her. Their instinct to cradle and comfort her was replaced by standing silently beside the incubator, feeling helpless.
A few days later, a neonatologist approached them during morning rounds. “We’ve recently introduced a new technology called the NeoCuddleBot,” she explained. “It’s an AI-enabled robotic pad that mimics a caregiver’s presence such as heartbeat rhythms, gentle warmth, soft movements, and it even releases a mother’s scent into the incubator. It’s designed to give babies like Lily the comfort and stimulation they need when human contact is limited.” The parents were shown the device and all of the various settings within.
With hopeful hearts, Sarah and Michael agreed. A nurse placed the NeoCuddleBot into the incubator which Lily would be placed in. Sarah was given a scent-capturing pad to wear on her neck for 24 hours. The next day, she gently tucked the scent pad into the top of the NeoCuddleBot. As the device began to hum softly, pulsing with warmth and a simulated heartbeat, Lily’s body visibly relaxed. Her breathing steadied. She fell into a deep, peaceful sleep, surrounded by the faint, familiar scent of her mother. Watching from the side, Sarah and Michael felt the tightness in their chests ease for the first time since the delivery. They couldn’t hold Lily yet, but they knew she was being nurtured in a way that mirrored human contact. They also knew that during the hours they couldn’t be there for their daughter, there was always a NICU nurse that was closely monitoring her, day and night.
Over the following weeks, Lily’s development accelerated. Her stress indicators lowered, sleep quality improved, and she began reaching weight milestones ahead of schedule. Thanks to the NeoCuddleBot, Lily was discharged earlier than expected. As they carried her out of the hospital, Sarah and Michael knew that while technology could never replace their love, it had certainly helped them give it, even when they couldn’t physically do so.
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