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Executive Summary 

Access to contraception for migrant women and girls remains a critical challenge, exacerbated by 

barriers such as lack of healthcare facilities, financial constraints, and cultural stigma. Traditional 

healthcare models are often inadequate in addressing the unique needs of women on migration 

journeys, where timely and discreet access to contraceptives is vital for their health and autonomy. 

This proposal introduces a groundbreaking solution that integrates Autonomous Contraception 

Dispensing Stations with a Smart Health Bracelet, offering a holistic approach to self-managed 

contraception and health monitoring. These innovative technologies allow women to overcome 

traditional barriers by providing a combination of medical eligibility screening, diverse payment 

options, and secure, anonymous access to contraceptives, all while operating independently of 

external power sources or constant internet connectivity. 

The importance of this solution lies in its ability to address both the technological and social 

challenges faced by migrant women, offering privacy, accessibility, and affordability in settings 

where healthcare resources are limited. The Smart Health Bracelet further elevates this solution 

by enabling energy self-sufficiency through kinetic movement and offering real-time health 

monitoring, enhancing women's control over their reproductive health without the need for 

frequent recharging or internet access. 

The key objectives of this solution are to: 

 Empower women to self-manage their contraceptive needs and health status. 

 Provide equitable access to contraception and health services, regardless of location or 

financial means. 

 Foster privacy and security, reducing the stigma associated with contraception use. 

 Leverage renewable energy and AI-driven health insights to ensure sustainability and 

continuous operation. 

By delivering a solution that merges cutting-edge technology with cultural sensitivity and 

practical utility, this proposal has the potential to make a profound and lasting impact on the lives 

of millions of migrant women and girls worldwide, transforming the landscape of healthcare 

access for underserved populations. 

2. Introduction 

Background and Importance of Access to Contraception for Migrant Women 

Access to contraception is a fundamental right that empowers women to take control of their 

reproductive health and futures. However, for migrant women and girls, this access is often 

severely limited due to the complexities of migration, displacement, and lack of consistent 

healthcare services. Many of these women are fleeing conflict, poverty, or natural disasters, and 

find themselves in transient, resource-constrained environments where healthcare is not easily 

accessible. 
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For women in these precarious situations, access to safe and reliable contraception is not just a 

matter of health; it is a matter of dignity and autonomy. Contraception allows them to avoid 

unintended pregnancies, which can be life-threatening in these settings, and provides them with 

the ability to plan for their future, despite the uncertainties of migration. 

Moreover, lack of access to contraception exacerbates vulnerabilities to sexual violence, 

exploitation, and gender-based discrimination. Addressing these reproductive health needs is 

crucial for ensuring the safety and well-being of migrant women, helping them maintain control 

over their bodies and their lives as they navigate dangerous and unstable environments. 

Explanation of Current Challenges in Accessing Healthcare Services 

Migrant women face a multitude of barriers when it comes to accessing healthcare services, 

especially contraceptive care. These challenges are multifaceted and include: 

1. Geographical Barriers: Many migrant routes traverse rural or conflict-affected regions 

where healthcare facilities are scarce or non-existent. Even when healthcare services are 

available, the mobility of migrant populations often prevents them from receiving 

consistent care. 

2. Financial Constraints: Migrant women often have limited financial resources, making 

it difficult to afford contraceptive products or pay for healthcare services. Humanitarian 

aid may provide some support, but it is often insufficient to meet the full range of 

reproductive health needs. 

3. Cultural and Social Stigma: In many cultures, discussing or using contraception is 

stigmatized, especially for unmarried women. This stigma prevents women from seeking 

contraceptive services openly, further complicating their access to reproductive health 

care. Fear of judgment or reprisal often forces women to avoid healthcare facilities 

altogether. 

4. Lack of Privacy: In crowded camps, shelters, or transit centers, privacy is a major concern 

for women seeking contraception. The fear of being seen accessing contraceptives can 

deter women from seeking the help they need, leaving them without essential resources. 

5. Health Screening Gaps: Many contraceptive methods, particularly hormonal options, 

require medical eligibility screenings, such as blood pressure checks, which are not easily 

accessible during migration. Without these screenings, women are left without safe options 

to prevent pregnancy [1,2]. 

6. Disruption of Services: Migration often leads to the disruption of routine healthcare 

services. Women may begin using contraception in one location but are unable to continue 

due to lack of access in another, leaving them vulnerable to unintended pregnancies. 

Given these barriers, the need for innovative, self-sustaining solutions that can provide 

autonomous access to contraception and healthcare services is clear. Any effective solution must 

be mobile, discreet, affordable, and able to operate independently of traditional healthcare 

infrastructure [3,4,5,6,7,8].  

3. Problem Definition 
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Technological, Social, and Cultural Barriers and Challenges 

Migrant women and girls face a unique set of technological, social, and cultural barriers that 

severely limit their ability to access contraception and reproductive healthcare. These barriers are 

multifaceted, intertwining social norms, cultural taboos, and gaps in technology and infrastructure, 

making it difficult for them to obtain the care they need during the most vulnerable times of their 

lives. 

1. Technological Barriers: Many contraceptive methods, particularly those requiring 

medical eligibility screenings (e.g., hormonal contraceptives), rely on medical 

infrastructure such as blood pressure monitors, healthcare personnel, and storage 

facilities for temperature-sensitive products. Migrant women, often moving through 

remote, resource-limited environments, lack consistent access to these technologies. 

Furthermore, connectivity and power sources—needed for telemedicine or digital health 

solutions—are often unreliable or completely unavailable in these settings, preventing 

women from accessing even basic health information. 

2. Social Barriers: For migrant women, stigma and social judgment around contraception 

use, especially in conservative or patriarchal societies, often act as powerful deterrents. The 

fear of being judged or ostracized by their communities or families can prevent women 

from seeking out contraceptive services. For many, discussing sexual and reproductive 

health remains a taboo subject, particularly for young, unmarried women. Even when 

contraceptive products are available, the lack of privacy in migrant camps or shelters can 

further discourage women from accessing them. 

3. Cultural Barriers: Cultural norms around gender roles often dictate that women have 

limited decision-making power over their own reproductive health. In some migrant 

populations, women may need permission from male family members to access 

contraception, severely restricting their autonomy. In addition, many migrant women come 

from regions where contraception is poorly understood, or misinformation about 

contraceptive safety and side effects is rampant, leading to reluctance in using these 

methods. 

4. Financial and Resource Constraints: Even if contraceptive products are available, 

migrant women often face severe financial constraints that prevent them from purchasing 

necessary healthcare services. Humanitarian aid may provide some support, but it is 

frequently insufficient to cover the full range of reproductive health needs. Additionally, 

certain contraceptive methods, such as long-term implants or injectables, can be expensive 

or require regular medical follow-ups, which are not feasible during migration. 

5. Lack of Medical Screening: Migrant women moving through transit zones or living in 

temporary shelters do not have regular access to medical screenings needed to safely use 

certain contraceptives. Without access to basic health services like blood pressure 

monitoring or consultation on pre-existing conditions such as heart disease or migraines, 

women cannot safely use many hormonal methods, leaving them with limited and often 

less effective options. 
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Key Opportunities for Improving the Situation of Migrant Women and Girls 

Despite the significant challenges migrant women face, there are several key opportunities for 

improving their access to contraception and reproductive health care. By harnessing innovative 

technologies and addressing cultural and social barriers, we can empower women to take 

control of their reproductive health, even in the most challenging environments. 

1. Autonomous Health Solutions: Deploying autonomous contraception dispensing 

stations and wearable health devices, such as smart bracelets, presents an opportunity to 

provide self-service healthcare to migrant women. These technologies can offer discreet, 

easy-to-use medical screening, enable self-administration of contraceptives, and ensure 

access even in remote or low-resource settings. Devices that don’t rely on constant 

connectivity or traditional healthcare infrastructure could be a game-changer for migrant 

populations. 

2. Culturally Sensitive, Discreet Solutions: Solutions that prioritize discreet access to 

contraception—such as plain packaging and private locations like women’s restrooms or 

secure shelters—can help overcome the fear of social stigma and judgment. Educational 

materials that are culturally sensitive and available in multiple languages can further 

reduce misinformation and improve understanding of contraceptive options. 

3. Empowering Women through Technology: Technologies that enable women to self-

monitor their health and make informed decisions, without relying on healthcare 

providers, could radically transform how migrant women access contraception. For 

example, a smart bracelet with health monitoring capabilities can empower women to 

manage their reproductive health independently. By combining this with an AI-driven 

medical screening system, women can receive personalized health advice and 

contraception recommendations, enhancing autonomy and control over their bodies. 

4. Collaboration with Humanitarian Organizations: Partnerships with humanitarian 

organizations like the International Rescue Committee (IRC) and local NGOs can ensure 

that these innovative solutions are delivered effectively and equitably. Organizations that 

already work with migrant populations can help distribute access codes, provide financial 

support, and ensure the necessary community outreach to maximize the impact of these 

solutions. 

5. Energy and Connectivity Independence: Leveraging renewable energy sources, such 

as solar power or kinetic energy from wearable devices, can ensure the continuity of 

contraceptive services even in areas with limited access to electricity. Similarly, devices 

that can store data offline and synchronize when connectivity is available offer flexibility 

and reliability in remote areas. This independence from conventional power sources and 

networks is critical to ensuring consistent care in underserved regions. 

By addressing both technological gaps and cultural barriers, these opportunities present a path 

toward transformative change in how migrant women and girls access contraception and 

reproductive health services, providing them with the dignity, privacy, and autonomy they 

deserve. 

4. Proposed Solution 
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Part 1: Autonomous Contraception Dispensing Stations 

Capabilities and Applications of the Devices                                         
The Autonomous Contraception Dispensing Stations are designed to provide migrant women 

with a reliable, discreet, and convenient method to access a variety of contraceptive products. 

These stations serve as independent, self-sustaining units that do not require the presence of 

healthcare providers, allowing users to screen their own medical eligibility, make payments 

through multiple methods, and receive contraceptives confidentially. The stations can be installed 

in public areas like women’s restrooms, bus stations, and migrant shelters, providing both urban 

and rural migrant populations access to vital contraceptive care. 

Each station is equipped with a series of medical screening tools, diverse payment options, and 

privacy safeguards to empower women to independently manage their reproductive health, even 

in low-resource settings. 

Medical Eligibility Screening Mechanism                                    
Ensuring that women have access to appropriate contraception requires a thorough screening 

process, which these dispensing stations provide through a combination of medical diagnostics 

and user-reported data: 

 Blood Pressure Monitoring: A digital blood pressure monitor is embedded within each 

station. Women can measure their blood pressure to determine their eligibility for hormonal 

contraception. This is especially important as high blood pressure can increase the risk of 

complications when using certain hormonal methods. 

 Smoking Status: Smoking is another key factor influencing contraceptive eligibility. The 

station prompts users with multilingual self-reporting questionnaires that assess whether 

the individual smokes, as smoking may contraindicate certain hormonal contraceptives. 

 Heart Health Assessment: The inclusion of low-cost pulse oximeters allows the station 

to monitor cardiovascular health. Users with a history of heart conditions can receive 

guidance on safer contraceptive options. 

 Obesity and BMI Calculation: Stations are equipped with smart scales and 

ultrasonic/laser height sensors that automatically calculate Body Mass Index (BMI), as 

obesity can affect both the efficacy and safety of some contraceptive methods. This 

automatic calculation eliminates the need for user input and ensures accurate, reliable data 

collection. 

 Migraine History: Self-reporting questionnaires allow users to indicate whether they 

suffer from migraines, as some hormonal contraceptive methods can pose risks for 

migraine sufferers, particularly those with aura. 

 Postpartum Status: Postpartum women require specialized contraceptive guidance. The 

stations offer multilingual brochures and information on the safest methods of 

contraception during the postpartum period. 

Diverse Payment Options                                               
Recognizing that many migrant women may not have access to traditional banking services or 

financial resources, the solution offers a variety of payment methods, designed to make 

contraceptive products accessible to everyone, regardless of financial standing: 
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 Cash Payments: Cash is often the most accessible payment method for migrant 

populations. The stations are equipped to accept cash, providing a simple, straightforward 

option for users without bank accounts. 

 Credit/Debit Cards and QR Code Payments: The stations also support card payments 

and QR code scanning for those who prefer or have access to digital financial tools. 

 NGO-Provided Access Codes (One-Time Passwords - OTPs): To ensure that the poorest 

and most vulnerable women can access contraception for free, humanitarian organizations 

can distribute OTP access codes. These codes enable secure, cashless transactions, 

providing an additional layer of inclusivity for those without financial resources. 

Temperature Management and Power Supply                                      
Contraceptives, particularly hormonal methods, require precise storage conditions. Maintaining 

optimal temperatures is critical to ensure the efficacy and safety of these products. The stations 

employ innovative energy and temperature management systems to operate effectively in both hot 

and cold climates: 

 Cold Regions: In areas with cold climates, the stations use Phase Change Materials 

(PCM) combined with insulation and low-power heating elements. This system is paired 

with smart sensors that constantly monitor internal temperatures, ensuring that the 

contraceptive products remain within the recommended range of 15-25°C. Power is stored 

in energy storage batteries, enabling the station to function even during power shortages. 

 Hot Regions: In hot climates, the stations use solar panels combined with passive cooling 

systems and mechanical ventilation to prevent overheating. PCM is used here as well to 

stabilize internal temperatures, while solar energy provides a renewable power source that 

guarantees long-term operation without relying on traditional power grids. 

These energy solutions ensure that the stations can operate autonomously in remote areas, reducing 

the need for frequent maintenance or resupply. 

Privacy and Security Measures                                               
To ensure that users can access contraception without fear of judgment or stigma, the stations 

prioritize privacy and security in their design [9]: 

 Secure Locks: Each station is equipped with tamper-resistant locks and placed in secure, 

monitored locations such as women’s restrooms or transit stations. This reduces the risk of 

theft of both the products and the devices themselves. 

 Discreet Packaging: The contraceptives are dispensed in plain, unmarked packaging to 

protect user privacy, ensuring that no one else knows what product is being purchased or 

used. 

Part 2: Smart Health Bracelet 

Energy Self-Sufficiency through Kinetic Movement                                  
The Smart Health Bracelet represents a novel solution to the challenge of powering medical 

devices in resource-limited settings. It harnesses kinetic energy from the wearer’s wrist 

movements, eliminating the need for traditional batteries or external power sources. This feature 



Page 10 of 41 
 

is especially valuable for migrants who may not have consistent access to electricity, enabling 

them to continuously monitor their health without the need to charge the device. 

By generating energy from natural wrist movements, the bracelet is both cost-effective and 

environmentally sustainable, making it ideal for use in remote or underserved areas. This self-

sufficiency also reduces the overall cost of device maintenance and prolongs its operational life. 

Health Monitoring Features                                                         
The Smart Health Bracelet is more than just a contraceptive management tool; it offers a 

comprehensive suite of health monitoring capabilities to support the overall well-being of 

migrant women. The bracelet tracks a range of vital health metrics and provides real-time feedback 

to users: 

 Body Temperature: The bracelet continuously measures body temperature, providing 

early warnings for potential health issues. 

 Heart Rate and Blood Pressure: Integrated sensors allow the bracelet to monitor heart 

rate and blood pressure, key indicators for determining the safety of contraceptive use. 

 Hormonal Changes and Pregnancy Detection: The bracelet is equipped with advanced 

sensors that can detect hormonal changes associated with pregnancy. This information is 

processed through AI models such as MLP and LSTM to provide predictive analytics on 

the user’s reproductive health, helping them manage their contraceptive needs more 

effectively. 

Data Security and Offline Functionality                                                         
The Smart Health Bracelet is designed to function in low-connectivity environments, ensuring that 

women can continue to monitor their health even when internet access is limited: 

 Encrypted Data Storage: All user data is encrypted to protect privacy. Data is stored 

locally on the bracelet and only synchronized with secure servers when an internet 

connection is available. 

 Offline Functionality: Even without internet access, the bracelet remains fully functional, 

storing health data locally and continuing to provide personalized recommendations based 

on the user’s health metrics. This is particularly important for migrant women who may be 

traveling through areas with unreliable connectivity. 

Seamless Integration between Station and Bracelet 

A key strength of this solution lies in the integration between the dispensing stations and the 

smart bracelet. When a woman visits a station to purchase contraceptive products, she can also 

choose to buy the Smart Health Bracelet. The bracelet stores and tracks her health data, collected 

during the medical screening process, allowing for continuous health monitoring after she leaves 

the station. 

The AI-powered bracelet can then provide personalized health insights based on her real-time 

data, helping her manage her reproductive health autonomously. This system not only addresses 
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immediate contraceptive needs but also supports long-term health management—a critical 

benefit for women on migration journeys or living in unstable conditions. 

By combining the Autonomous Contraception Dispensing Stations with the Smart Health 

Bracelet, this solution provides an integrated, innovative approach to overcoming the healthcare 

barriers faced by migrant women. The stations offer immediate access to contraception, while the 

bracelet ensures ongoing health monitoring, all without the need for constant internet access or 

external power sources. 

5. Technological Feasibility 

Analysis of Key Components and Their Technology Readiness Level (TRL) 

The proposed solution integrates multiple advanced components, each at varying stages of 

technological maturity. By incorporating proven technologies with innovative advancements, the 

solution ensures both reliability and high performance. Here's a breakdown of the key components 

and their Technology Readiness Level (TRL): 

 Autonomous Contraception Dispensing Stations: The digital health tools integrated into 

these stations, such as blood pressure monitors, barcode scanners, and smart scales, are 

at TRL 9. These technologies have been extensively used in healthcare and retail 

industries. Temperature regulation systems, using Phase Change Materials (PCM) 

combined with solar energy, are tested in real-world settings at TRL 7-8, demonstrating 

effectiveness in regulating environmental conditions for product safety, especially in 

resource-limited areas. 

 Smart Health Bracelet: The kinetic energy-harvesting technology used in the bracelet 

is at TRL 8, as it has been validated in commercial applications, like self-winding watches. 

The health monitoring sensors (e.g., for body temperature, heart rate, and blood 

pressure) are already proven and widely adopted in wearable health devices, standing at 

TRL 9. The integration of AI-driven health monitoring models using Multilayer 

Perceptrons (MLP) and Long Short-Term Memory (LSTM) networks is at TRL 6-7, 

reflecting extensive lab testing but requiring further field validation to optimize its real-

world functionality. 

Comparison with Existing Technologies 

When compared to traditional contraceptive delivery systems, the proposed solution offers 

numerous improvements in autonomy, adaptability, and usability: 

 Traditional Systems vs. Autonomous Dispensing: Traditional contraceptive access often 

requires healthcare provider supervision and is tied to specific locations like clinics. In 

contrast, the Autonomous Contraception Dispensing Stations eliminate the need for 

direct medical oversight, offering self-service screening and autonomous product 

dispensing. Users undergo digital medical screenings through built-in blood pressure 

monitors and multilingual questionnaires to assess eligibility without needing a 
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healthcare professional. This autonomous capability provides a significant advantage, 

especially for migrant women with limited access to healthcare. 

 Energy-Efficient Wearable vs. Battery-Dependent Devices: Existing wearable health 

devices generally rely on battery power, requiring frequent charging. The Smart Health 

Bracelet introduces a breakthrough by utilizing kinetic energy from wrist movement. 

This battery-free operation ensures continuous use, especially beneficial for women in 

areas with limited access to electricity, reducing maintenance costs and making it an ideal 

solution for remote settings. 

 Offline Functionality: Many existing health monitoring devices depend on constant 

internet access for data synchronization. The Smart Health Bracelet, on the other hand, 

can operate offline, storing health data locally and synchronizing with servers or healthcare 

facilities when internet access becomes available. This capability is crucial for providing 

healthcare in regions with unreliable or non-existent internet connectivity. 

Key Innovations 

The solution brings together several key innovations, elevating it beyond existing alternatives: 

1. Kinetic Energy-Harvesting in the Smart Health Bracelet: By using the motion of the 

wrist to generate energy, this innovation solves the challenge of power supply in low-

resource environments. Unlike conventional wearables that require regular charging or 

battery replacement, the bracelet is self-sustaining, making it highly suitable for migrants 

and individuals with limited access to electricity. This feature not only reduces costs but 

also ensures long-term, uninterrupted use. 

2. Autonomous Medical Screening: The self-administered medical eligibility screening 

is another notable advancement. Integrated digital tools, such as blood pressure monitors 

and BMI calculators, enable users to assess their contraceptive eligibility independently, 

reducing reliance on healthcare workers and allowing users to access products 

conveniently. Multilingual questionnaires also overcome language barriers, further 

enhancing the inclusivity of the solution. 

3. Connected Ecosystem – Syncing Data Between Devices: One of the standout features of 

the solution is the seamless integration between the Autonomous Dispensing Stations 

and the Smart Health Bracelet. When a user purchases the bracelet, all relevant health 

data collected from the dispensing station (e.g., blood pressure, BMI, smoking status) is 

automatically transferred to the bracelet. This allows for continuous health monitoring 

while ensuring that any data from the user’s medical screening is stored securely on the 

wearable device. 

4. Health Recommender System, Not Diagnostic: It is important to highlight that this 

solution operates as a recommender system, not a diagnostic tool. The AI algorithms 

analyze the user's health data and provide personalized recommendations on 

contraceptive use and health management based on the gathered data. The system does not 

diagnose conditions, but it can send data to healthcare professionals if needed for further 

evaluation or consultation. This ensures that the user remains in control of their health, 

while also having the option to share data with healthcare providers. 

5. Multimedia User Guidance: To ensure that the system is user-friendly, particularly for 

those unfamiliar with advanced technology, the dispensing stations include instructional 
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videos. These videos guide users through the steps of medical screening, product selection, 

and payment. This ATM-like design, where users follow clear, interactive prompts, 

enhances user experience and ensures that women can easily navigate the system without 

assistance. 

6. ATM-like Design: The system can be designed with an ATM-like interface, where users 

follow step-by-step processes to select and purchase contraceptives. The interface is 

intuitive and familiar, reducing the learning curve and ensuring that users of all 

backgrounds can interact with the machine comfortably. This approach mirrors the 

convenience and simplicity of bank ATMs, offering a secure, private, and user-friendly 

experience. 

7. Privacy and Security: Privacy is a core component of the system. The products are 

dispensed in plain packaging, ensuring discretion for the user. Additionally, secure data 

encryption protocols protect the sensitive health information collected, allowing users to 

feel confident that their data remains confidential. 

Summary of Technological Feasibility 

The integration of proven technologies with cutting-edge innovations like kinetic energy 

harvesting, AI-based health recommenders, and autonomous dispensing makes this solution highly 

feasible. The combination of autonomy, privacy, energy independence, and offline 

functionality ensures that the solution is well-suited for migrant women and girls, providing them 

with reliable access to contraception in even the most challenging environments. The ability to 

sync data between the Smart Health Bracelet and the Autonomous Dispensing Stations 
further enriches the user experience by enabling continuous health monitoring, while the non-

diagnostic nature of the solution means it supports, rather than replaces, formal healthcare 

services. 

This holistic approach, merging sophisticated technology with user-centric design, ensures that 

the system addresses not only the technical challenges of contraceptive access but also the 

behavioral, social, and cultural aspects, making it a powerful and impactful solution. 

6. Implementation Plan 

Stages of Production, Testing, and Distribution 

The success of the Autonomous Contraception Dispensing Stations and Smart Health Bracelet 

hinges on a well-structured implementation plan that ensures efficient production, rigorous testing, 

and seamless distribution. The following stages outline the step-by-step process for bringing this 

innovative solution from prototype to large-scale deployment: 

1. Prototype Development (Stage 1): 

o Objective: Build functional prototypes for both the Autonomous Dispensing 

Stations and the Smart Health Bracelet, integrating key components such as blood 

pressure monitors, temperature control systems, energy-harvesting technology, and 

AI-based health recommender systems. 

o Duration: 3-4 months 
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o Activities: 

 Engineering design and assembly of hardware components. 

 Development of software interfaces and integration of AI algorithms. 

 Initial user interface testing for ease of use. 

2. Pilot Testing and Field Trials (Stage 2): 

o Objective: Validate the prototypes in real-world settings, particularly in areas 

where access to healthcare is limited. 

o Duration: 6-9 months 

o Activities: 

 Conduct controlled pilot tests in collaboration with key stakeholders, 

including healthcare facilities and NGOs. 

 Evaluate performance of medical screening tools, energy efficiency of the 

bracelet, and user interaction with the dispensing stations. 

 Gather user feedback and iterate on design to optimize performance and 

usability. 

3. Regulatory Approvals and Certification (Stage 3): 

o Objective: Secure necessary certifications and regulatory approvals to ensure 

compliance with local and international standards for medical devices and data 

security. 

o Duration: 3-6 months (running concurrently with Stage 2) 

o Activities: 

 Work with regulatory bodies to certify the medical accuracy of screening 

tools, such as blood pressure monitors and BMI calculators. 

 Ensure compliance with data privacy laws, including the GDPR (General 

Data Protection Regulation) in Europe and relevant health data security 

standards in other regions. 

4. Mass Production and Quality Control (Stage 4): 

o Objective: Scale production of the dispensing stations and smart bracelets, with 

strict quality control to ensure device reliability and consistency. 

o Duration: 4-6 months 

o Activities: 

 Identify and partner with manufacturers experienced in producing 

healthcare devices. 

 Implement rigorous quality assurance processes to ensure consistency 

across all units. 

 Establish regional production hubs to minimize costs and reduce the 

environmental impact of shipping. 

5. Distribution and Deployment (Stage 5): 

o Objective: Distribute the devices to key locations in areas of high need, such as 

refugee camps, border regions, and underserved communities. 

o Duration: Ongoing 

o Activities: 

 Collaborate with local governments, NGOs, and international organizations 

to identify optimal deployment sites. 

 Equip locations such as women's shelters, public restrooms, and transit 

stations with the devices to ensure easy access for migrant women and girls. 
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 Train local staff or volunteers to assist users in areas with limited digital 

literacy. 

Collaboration with NGOs and International Partners 

A critical component of the implementation plan is collaboration with key international partners 

and NGOs to ensure that the solution reaches its target audience effectively. Through strategic 

partnerships, we aim to leverage the expertise, resources, and local networks of these organizations 

to maximize the impact of the solution. 

1. Partnership with the International Rescue Committee (IRC): 

o As a leading organization focused on providing aid to displaced populations, the 

IRC’s involvement is essential. They can provide critical insights into the 

healthcare needs of migrant women and girls and help identify priority regions for 

deployment. 

o The IRC can assist in facilitating pilot trials, guiding local staff in using the stations 

and bracelets, and offering support in training users. 

2. Local NGOs and Women’s Health Organizations: 

o Collaboration with local organizations that have a direct connection to the 

communities will be crucial for user education and trust-building. 

o NGOs such as Women’s Refugee Commission and Marie Stopes International 

can help facilitate awareness campaigns, educate users on reproductive health, and 

integrate the solution into existing healthcare programs. 

3. UN Agencies and Humanitarian Partners: 

o UNHCR (United Nations High Commissioner for Refugees) and UNFPA 

(United Nations Population Fund) are key stakeholders in the global reproductive 

health space. These agencies can help with large-scale distribution and ensure that 

the solution is integrated into refugee health services. 

o UNHCR can support logistical aspects such as transportation, while UNFPA can 

align the solution with their sexual and reproductive health programs. 

4. Governments and Healthcare Providers: 

o National healthcare providers and government health departments can help 

integrate the solution into existing healthcare infrastructures. 

o Collaborating with local governments ensures compliance with national health 

policies and enables broader accessibility through public health initiatives. 

Strategies for User Adoption 

Ensuring user adoption is a critical component of the solution’s success. Migrant women and girls 

often face significant cultural, social, and logistical barriers when accessing healthcare, which 

requires a thoughtful, multifaceted approach to encourage usage. 

1. User-Centered Design and Accessibility: 

o The design of both the dispensing stations and smart bracelet prioritizes ease of 

use, ensuring that they are intuitive for users of all ages and literacy levels. 
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o Multilingual interfaces and instructional videos will guide users through each 

step, from medical screening to payment and product retrieval, ensuring that users 

feel confident and informed throughout the process. 

2. Educational Campaigns and Awareness Programs: 

o Partnering with NGOs and local organizations to create education campaigns will 

help inform users about the availability and benefits of the solution. These 

campaigns can be conducted through community workshops, digital platforms, and 

printed materials. 

o For example, visual brochures and videos can be displayed on dispensing stations, 

explaining the steps to complete the process and the health benefits of 

contraceptives and the smart bracelet. 

3. Financial Accessibility and Support: 

o To ensure that migrant women with limited financial resources can access the 

products, the solution supports cash, card, and cashless payment methods such 

as One-Time Passwords (OTP). Humanitarian organizations can distribute access 

codes to women who are unable to afford contraceptive products, ensuring that no 

one is excluded from the service. 

o Subsidized pricing or free trials for the Smart Health Bracelet, particularly during 

the initial deployment phase, can further drive adoption. 

4. Trusted Location Deployment: 

o By deploying the dispensing stations in trusted, highly frequented locations such 

as women’s shelters, bus terminals, restrooms, and community centers, users 

will feel more comfortable accessing the devices in secure and private settings. 

o Installing the devices in areas where women already seek help ensures ease of 

access and reduces stigma associated with obtaining contraceptives. 

5. Integration of Entertainment and Information: 

o To enhance user engagement, the system will offer instructional videos and 

content similar to ATM interfaces, where a user-friendly visual guide walks them 

through the process of product selection, payment, and device usage. These videos 

will make the process intuitive, even for first-time users, and help build trust and 

familiarity with the system. 

6. Personalization and Continuous Engagement: 

o Once users have purchased the Smart Health Bracelet, their personal health 

data—collected during their interaction with the dispensing station—will be 

transferred to the bracelet. This enables continuous health monitoring and personal 

health recommendations via the AI-driven recommender system. 

o The system can send health updates to the user and provide reminders or 

suggestions on health management. The ongoing interaction with the device 

ensures long-term engagement and promotes proactive health behaviors. 

7. Cultural Sensitivity and Privacy: 

o Cultural and societal barriers to accessing contraception are addressed through 

plain packaging, discreet designs, and anonymous usage options. This reduces 

the stigma that can sometimes prevent women from seeking contraceptives or 

health advice in public. 
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o By ensuring absolute privacy and discreet product access, the system will 

encourage adoption among women who may feel uncomfortable seeking 

contraception through traditional means. 

Summary of the Implementation Plan 

This comprehensive implementation plan ensures that the solution is developed, tested, and 

deployed with efficiency, reliability, and scalability. By collaborating with key international 

partners such as IRC, UN agencies, and local NGOs, and prioritizing user-centered design and 

cultural sensitivity, we can overcome barriers to access and ensure that migrant women and girls 

benefit from this innovative solution. The combination of educational campaigns, financial 

support, and trusted deployment locations will maximize user adoption, while the integration 

of autonomous stations and the Smart Health Bracelet will provide lasting, positive impacts on 

women’s health. 

7. Operational Considerations 

To ensure the successful and sustainable operation of the Autonomous Contraception 

Dispensing Stations and the Smart Health Bracelet, several key operational factors must be 

carefully addressed. These considerations are vital for maintaining device functionality, 

safeguarding the system from external risks, and ensuring user trust and acceptance. The following 

sections outline how these challenges will be managed effectively. 

Inventory Management and Device Maintenance 

Efficient inventory management and reliable device maintenance are critical for the continuous 

operation of the dispensing stations. These autonomous devices must function seamlessly in both 

remote and urban environments, where timely restocking and maintenance might pose logistical 

challenges. 

1. Automated Inventory Tracking: 

o Each dispensing station will be equipped with barcode scanning technology to 

automatically track stock levels as products are dispensed. When a product is 

selected and dispensed, the system updates the inventory in real-time. 

o The stations will connect to a centralized monitoring system, either via satellite 

internet or local networks, to send real-time alerts about inventory levels. If stock 

reaches a predefined threshold, the system will automatically notify local personnel 

or partner NGOs responsible for restocking. 

2. Predictive Maintenance: 

o The system will employ predictive maintenance algorithms to monitor the health 

of each device, identifying potential issues before they lead to breakdowns. Sensors 

within the devices will detect irregularities, such as power supply fluctuations, 

temperature regulation problems, or mechanical malfunctions. 

o Local technicians or partner organizations will receive notifications, enabling them 

to address maintenance needs proactively. This reduces downtime and ensures 

continuous availability of the devices. 
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3. Restocking and Supply Chain Optimization: 

o A restocking schedule will be established based on usage data and product demand 

in different regions. Partner NGOs and healthcare providers will manage the 

restocking process, ensuring that each station is replenished based on actual 

consumption patterns. 

o Products will be sourced locally when possible, minimizing logistical delays and 

reducing costs associated with long-distance shipping. 

Protection Against Theft and Vandalism 

In areas where security may be a concern, it is essential to protect the devices from theft and 

vandalism to ensure their longevity and continued service to users. The dispensing stations will be 

installed in secure, high-visibility locations, with multiple layers of protection in place. 

1. Tamper-Resistant Design: 

o The dispensing stations will feature tamper-resistant locks and reinforced casing 

to protect against forced entry or damage. The materials used in the construction of 

the devices will be durable and resistant to environmental wear and tear, such as 

extreme temperatures, rain, or dust. 

o Devices will include internal alarms that are triggered if tampering is detected. 

These alarms will notify local authorities or designated personnel, helping to deter 

theft attempts. 

2. Monitored Installation Locations: 

o The devices will be strategically placed in monitored public locations, such as 

women’s restrooms, health centers, shelters, and transit hubs. These locations are 

typically overseen by security personnel, cameras, or community workers, which 

will reduce the risk of vandalism and ensure user safety. 

o By deploying the stations in well-trafficked areas, we also foster a sense of 

community ownership and responsibility, further reducing the likelihood of 

tampering. 

3. Product Security and Privacy: 

o To ensure users feel safe and comfortable while accessing the devices, the stations 

will dispense products in plain, discreet packaging, minimizing any social stigma 

or unwanted attention that might be associated with seeking contraceptives. 

o The devices will also incorporate secure, privacy-focused payment options, 

allowing users to purchase products without revealing personal details or financial 

information. 

User Acceptance and Cultural Barriers 

User acceptance is crucial for the success of this solution, especially in diverse and culturally 

sensitive environments. To maximize adoption, the system is designed to overcome social and 

cultural barriers while ensuring ease of use and accessibility. 

1. Cultural Sensitivity and Awareness: 
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o The design of the solution takes into account the cultural and social norms of the 

target populations. By working closely with local NGOs and healthcare 

organizations, we will ensure that the devices respect cultural preferences regarding 

reproductive health, family planning, and contraception. 

o Multilingual interfaces will guide users through the process, offering instructions 

in the most commonly spoken languages in the area. Cultural liaisons and 

community advocates will help educate users about the benefits of contraception 

and how to interact with the devices, ensuring trust and acceptance. 

2. Educational and Awareness Campaigns: 

o Educational materials such as brochures, videos, and community workshops will 

accompany the rollout of the devices. These materials will explain how the 

dispensing stations and the Smart Health Bracelet work, addressing common 

misconceptions about contraceptive use and reproductive health. 

o Partnering with trusted local figures, including community health workers and 

religious leaders, will help create a supportive environment for women and girls 

seeking contraceptives, reducing cultural stigmas associated with their use. 

3. Privacy and Discretion: 

o Privacy is a significant concern, especially in areas where discussing contraception 

is taboo. The system is designed to protect user anonymity. Discreet, unmarked 

packaging, as well as private, secure locations for the devices, will ensure that 

users can access contraceptives without fear of judgment or unwanted attention. 

o Additionally, the Smart Health Bracelet, which connects to the dispensing station, 

allows users to manage their health independently, further empowering them to 

make informed health decisions without relying on external validation. 

4. User-Centered Design and Ease of Use: 

o The user experience is designed to be as intuitive as possible, similar to interacting 

with an ATM or a public vending machine. Instructional videos displayed on the 

screens of the dispensing stations will walk users through the process step-by-step, 

ensuring that even those with limited digital literacy can operate the device 

confidently. 

o The purchase and integration of the Smart Health Bracelet is also designed to 

be straightforward. When users opt to purchase the bracelet, their health data from 

the dispensing station is automatically transferred to the bracelet, enabling them to 

monitor their health continuously. 

5. Incentives for Early Adoption: 

o To encourage early adoption, free trials or discounts on initial products, 

including the Smart Health Bracelet, will be offered during the initial rollout phase. 

Partnering NGOs will play a critical role in distributing these offers and educating 

users on the benefits of the system. 

o Targeted outreach programs will ensure that the most vulnerable populations, 

including young women, girls, and migrants, have access to the products and can 

fully benefit from the system’s capabilities. 

Summary of Operational Considerations 
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By addressing inventory management, ensuring robust security, and overcoming cultural 

barriers, the operational strategy for the Autonomous Contraception Dispensing Stations and 

Smart Health Bracelet creates a sustainable framework for success. The system is designed to be 

resilient to external threats, while fostering user trust and cultural acceptance through privacy-

focused design, multilingual support, and educational campaigns. These operational 

considerations ensure that the solution will not only meet immediate contraceptive needs but also 

provide lasting benefits for women and girls in the most challenging environments. 

8. Risk Assessment and Mitigation 

A comprehensive risk assessment is essential for identifying potential obstacles and proactively 

addressing them to ensure the success of the Autonomous Contraception Dispensing Stations 

and Smart Health Bracelet solution. Below, we analyze both technical and 

operational/management risks, along with the mitigation strategies tailored to overcome these 

challenges using innovative, robust, and scalable approaches. 

Technical Risks and Mitigation Strategies 

1. Sensor Accuracy in Harsh Environmental Conditions 
o Risk: The sensors within the dispensing stations and smart bracelets, such as those 

for blood pressure, heart rate, and temperature monitoring, may not perform 

optimally in extreme environmental conditions, such as high heat, cold, or 

humidity. Inaccurate readings could lead to incorrect medical eligibility 

assessments or health recommendations. 

o Mitigation Strategy: 

 Ruggedized Sensors: We will integrate sensors that are ruggedized and 

tested for extreme environmental conditions. These sensors are widely used 

in outdoor and industrial applications and are built to withstand harsh 

climates without sacrificing accuracy. 

 Redundant Sensor Systems: In addition, a redundant sensor system will 

be implemented, allowing the system to cross-verify critical data (e.g., heart 

rate or temperature) from multiple sources to ensure accurate results. 

 Field Testing: Conduct extensive field testing in diverse climates before 

deployment to ensure that the system operates effectively across a range of 

temperatures and environmental conditions. 

2. Power Supply Reliability 
o Risk: The autonomous nature of the stations and bracelets means they must 

function independently of traditional power grids, especially in remote locations 

where access to electricity is unreliable. 

o Mitigation Strategy: 

 Renewable Energy Sources: The dispensing stations will be powered by a 

combination of solar panels and energy storage systems (batteries), 

ensuring a consistent energy supply, even in regions with poor or no grid 

access. 

 Kinetic Energy Harvesting: For the Smart Health Bracelet, kinetic energy 

harvesting—where energy is generated through natural wrist 
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movements—eliminates the need for charging or battery replacement. This 

ensures the bracelet remains functional in off-grid and resource-limited 

settings. 

 Energy Optimization Algorithms: Implement power-saving modes and 

energy optimization algorithms to extend the lifespan of energy sources, 

reducing the frequency of maintenance and enhancing operational 

longevity. 

3. Data Security and Privacy 
o Risk: Sensitive health data collected by the devices may be vulnerable to breaches, 

unauthorized access, or loss, especially in regions with limited internet 

infrastructure. 

o Mitigation Strategy: 

 End-to-End Encryption: All health data collected will be encrypted using 

end-to-end encryption protocols (such as AES-256), both at rest and 

during transmission. This ensures that even if data is intercepted, it remains 

unreadable without the appropriate decryption keys. 

 Offline Data Storage with Delayed Sync: To account for limited or 

intermittent internet access, the Smart Health Bracelet will store user data 

offline, with a delayed sync to the central system when a secure connection 

is available. This ensures continuous functionality without exposing 

sensitive data to network vulnerabilities. 

 Decentralized Data Storage: In some cases, a decentralized storage 

approach will be employed, distributing encrypted health data across 

multiple nodes to prevent a single point of failure in case of an attack. 

4. Technological Integration and Scaling Challenges 
o Risk: As the system relies on the integration of multiple technologies (sensor 

systems, AI algorithms, payment systems, etc.), scaling across regions with varying 

infrastructure may present difficulties. 

o Mitigation Strategy: 

 Modular Design: The devices will be designed with a modular 

architecture, allowing different components (e.g., sensors, payment 

systems) to be swapped out or upgraded based on the specific needs of the 

deployment region. This ensures scalability across diverse environments 

and makes the system adaptable to future technological advancements. 

 Interoperability: Utilize open standards for data exchange, ensuring 

compatibility with existing healthcare systems, NGO platforms, and local 

internet infrastructure, making integration smoother and minimizing 

deployment issues. 

 Pilot Programs and Incremental Scaling: Start with pilot deployments 

in selected regions to test the system’s scalability and identify potential 

technical or logistical hurdles. Incremental scaling will allow for 

refinements before a broader rollout. 

5. Accuracy of AI Algorithms for Health Recommendations 
o Risk: The AI algorithms responsible for health recommendations, such as 

predicting pregnancy or providing contraceptive guidance, must be highly accurate 

to avoid incorrect or harmful suggestions. 
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o Mitigation Strategy: 

 Continuous Model Training: The AI models (MLP and LSTM) will 

undergo continuous training and refinement using anonymized, real-

world data to improve accuracy over time. Additionally, periodic audits by 

healthcare professionals will be conducted to ensure the recommendations 

align with medical best practices. 

 Human Oversight: Recommendations made by the AI system are advisory, 

not diagnostic. In critical cases, the collected data will be shared with 

healthcare professionals for final evaluation, ensuring human oversight for 

important medical decisions. 

 Multi-Level Validation: Implement multi-level validation where the AI’s 

outputs are compared against known medical standards and benchmarks to 

prevent the dissemination of inaccurate advice. 

Operational and Management Risks 

1. Theft and Vandalism 
o Risk: Devices deployed in public spaces, particularly in underserved or high-traffic 

areas, could be susceptible to theft or vandalism, jeopardizing their availability and 

functionality. 

o Mitigation Strategy: 

 Tamper-Resistant Enclosures: The dispensing stations will be built with 

tamper-resistant enclosures and robust materials, such as reinforced 

steel, to withstand physical attacks and deter theft. 

 Secure Installations: Devices will be installed in monitored areas, such 

as public health centers, women’s restrooms, or transit stations with CCTV 

coverage. Collaboration with local authorities or community organizations 

will help ensure the devices remain secure. 

 Location-Specific Risk Assessments: Conduct location-specific risk 

assessments before installation to identify high-risk areas and take 

additional measures such as enhanced surveillance or community-based 

security partnerships. 

2. Logistical and Supply Chain Challenges 
o Risk: Ensuring consistent supply of products (contraceptives and Smart Health 

Bracelets) to remote or conflict-affected regions can be logistically challenging due 

to disrupted supply chains, lack of infrastructure, or political instability. 

o Mitigation Strategy: 

 Local Manufacturing Partnerships: To reduce dependence on 

international supply chains, the solution will prioritize local 

manufacturing partnerships for contraceptives and device components. 

This helps mitigate the risks associated with global disruptions while 

fostering local economies. 

 Flexible Supply Chain Management: Employ a flexible supply chain 

management system that incorporates both local suppliers and 

international partners, ensuring that alternative supply routes are available 

in case of disruptions. 
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 Inventory Buffer Stock: Maintain buffer stock at strategic locations, 

allowing for flexibility in restocking schedules during times of instability or 

disruption. 

3. Cultural and User Acceptance 
o Risk: Cultural stigmas or resistance to contraceptive use, combined with 

unfamiliarity with autonomous systems, may hinder widespread adoption of the 

solution in certain communities. 

o Mitigation Strategy: 

 Community Engagement and Education: Early-stage engagement with 

local community leaders, healthcare professionals, and NGOs will 

ensure the solution is culturally sensitive. This includes educational 

campaigns to raise awareness about the importance of contraceptive access 

and dispel misconceptions. 

 Multi-Language Support: The devices will feature multilingual 

interfaces and instructional videos to ensure inclusivity and easy use, 

regardless of the user’s literacy level or familiarity with technology. 

 Privacy Assurance: By emphasizing user privacy through discreet 

packaging, anonymous usage options, and secure locations, the system 

will reduce concerns related to social stigma and privacy, making it more 

acceptable for users who might otherwise hesitate to engage with the 

technology. 

4. Sustainability of Operations in Conflict Zones or Remote Areas 
o Risk: Political instability, conflict, or geographic isolation in target regions could 

disrupt operations, maintenance, or access to the devices. 

o Mitigation Strategy: 

 Partnership with Local NGOs and Humanitarian Organizations: 

Partnering with trusted local NGOs and humanitarian organizations will 

facilitate smoother operations in conflict zones or hard-to-reach areas. 

These partnerships will also provide critical local insights and support for 

deploying and maintaining the devices. 

 Flexible Operational Models: Develop flexible operational models that 

can adjust based on the level of access or resources available in a particular 

region, ensuring that even in conflict zones, the system remains adaptable 

and functional. 

 Remote Monitoring and Support: Use remote monitoring systems to 

oversee device functionality and performance from afar, ensuring that 

issues can be identified and addressed promptly, even when local access is 

limited. 

Summary of Risk Assessment and Mitigation 

By systematically addressing both technical and operational risks, this solution ensures a resilient 

and adaptable approach to contraceptive access for migrant women and girls. Through advanced 

sensor technologies, robust data security measures, scalable AI algorithms, and proactive 

partnerships with local and international stakeholders, we minimize the potential for disruption 

and maximize user trust and system longevity. Each risk is met with a clear, actionable mitigation 



Page 24 of 41 
 

strategy that reflects a deep understanding of the operational environment, technological 

capabilities, and user needs. 

9. Social and Economic Impact: Costs and Economic Benefits 

To conduct a professional and data-driven assessment of the costs and economic impacts of the 

Autonomous Contraception Dispensing Stations and Smart Health Bracelet, we will break 

down costs across hardware, software, and operational aspects while highlighting the economic 

benefits derived from these investments. The assessment is based on real-world data, ensuring that 

all projections and calculations are grounded in reputable sources. 

1. Costs of Autonomous Contraception Dispensing Stations 

A. Hardware Costs 

1. Dispensing Device: 

o Each unit includes mechanisms for dispensing products, payment systems, 

displays, and security features. The global market price for such a unit ranges from 

$5,000 to $10,000 [10].                                       

Estimated cost: $7,500 per unit. 

2. Temperature Regulation System: 

o Sensitive products like hormonal contraceptives require temperature control. Using 

Phase Change Materials (PCM) and smart sensors costs between $500 and $1,500. 

Estimated cost: $1,000 per unit. 

3. Power Supply (Solar Panels and Battery): 

o In remote areas, solar panels and energy storage are crucial. Installing these systems 

costs between $1,000 and $1,500 [11].                             

Estimated cost: $1,200 per unit. 

4. Anti-Theft and Security Locks: 

o Electronic locks and security systems to prevent theft of products or the entire unit 

range between $300 and $500.                                              

Estimated cost: $400 per unit. 

Total Hardware Costs:                                                             

$7,500 (dispensing device) + $1,000 (temperature regulation) + $1,200 (power supply) + $400 

(security) = $10,100 per unit. 

B. Software Costs 

1. Payment and Inventory Management Software: 

o The software supporting various payment methods (cash, card, QR codes) and real-

time inventory tracking costs between $2,000 and $5,000.                                 

Estimated cost: $3,500 per unit. 

2. Temperature and Power Management Software: 
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o This software monitors and manages temperature and power supply, sending alerts 

if issues arise. The cost is estimated between $1,000 and $2,000 [12]. 

Estimated cost: $1,500 per unit. 

Total Software Costs: 

$3,500 (payment and inventory) + $1,500 (temperature and power management) = $5,000 per 

unit. 

C. Operational and Maintenance Costs 

1. Annual Maintenance and Support: 

o This covers replacement of consumables, routine repairs, and software updates. 

Costs range from $1,000 to $2,000 annually [13].                                    

Estimated cost: $1,500 per year. 

2. Network and Internet Connectivity: 

o Remote areas often rely on mobile networks for connectivity. Annual costs are 

estimated between $100 and $500.                                   

Estimated cost: $300 per year. 

Total Operational Costs:                                                      

$1,500 (maintenance) + $300 (network) = $1,800 annually per unit. 

Total Cost per Dispensing Station (Year 1):                                                     

$10,100 (hardware) + $5,000 (software) + $1,800 (operational) = $16,900 per unit in the first 

year. 

2. Costs of Smart Health Bracelet 

A. Hardware Costs 

1. Health Sensors (Blood Pressure, Heart Rate, Temperature): 

o Health sensors cost between $10 and $50 each [14,15].                                       

Estimated cost: $30 per bracelet. 

2. Processor and Bluetooth/Wi-Fi Module: 

o A low-power processor with a Bluetooth module costs between $20 and $30. 

Estimated cost: $25 per bracelet. 

3. Lithium Battery and Kinetic Energy Harvesting System: 

o Utilizing lithium-ion batteries and energy generated from wrist movements costs 

between $10 and $20 [16].                                                             

Estimated cost: $15 per bracelet. 

4. Housing and Design: 

o The water-resistant and durable design costs between $10 and $20. 

Estimated cost: $15 per bracelet. 

Total Hardware Costs:                                                       

$30 (sensors) + $25 (processor) + $15 (battery) + $15 (housing) = $85 per bracelet. 
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B. Software Costs 

1. Mobile Application Development: 

o Developing the mobile app to connect the bracelet via Bluetooth for health 

monitoring is estimated between $10,000 and $30,000 [17].                        

Estimated cost: $20,000 for the project. 

2. Annual Software Maintenance and Updates: 

o Costs for maintaining and updating the mobile app range from $2,000 to $5,000 

annually. 

Estimated cost: $3,000 annually. 

Total Software Costs:                                                                     

$20,000 (initial development) + $3,000 (annual maintenance) = $23,000 in the first year. 

Total Cost for Smart Health Bracelets (Year 1):                                           

$85 (hardware) + $20,000 (software) = $20,085 for 100 bracelets in the first year. 

Economic Benefits 

1. Reduced Healthcare Costs: 

o By providing autonomous access to contraceptives and health monitoring, these 

systems reduce the burden on healthcare providers, especially in underserved 

regions. The self-screening mechanisms decrease the need for in-person 

consultations, allowing healthcare resources to focus on critical cases. 

2. Scalability and Local Production: 

o Manufacturing these units locally in high-demand regions can significantly reduce 

production costs, stimulate local economies, and create jobs. This approach also 

shortens supply chains, making the systems more sustainable and less susceptible 

to global disruptions. 

3. Lower Maintenance and Operational Costs: 

o The reliance on renewable energy sources (solar panels and kinetic energy) lowers 

operational costs over time, offering long-term savings compared to traditional, 

power-reliant systems. Additionally, the self-sufficiency of the health bracelet 

reduces the need for frequent charging or maintenance. 

4. Health Savings and Productivity: 

o By improving access to contraception and providing health insights through the 

smart bracelet, women can better manage their reproductive health, leading to 

healthier lives and increased productivity. Avoiding unplanned pregnancies and 

managing health risks effectively reduces long-term healthcare costs. 

In summary, while the initial investment in both the Autonomous Contraception Dispensing 

Stations and Smart Health Bracelets involves significant capital, the long-term economic 

benefits, including cost savings in healthcare, local economic stimulation, and reduced operational 

costs, make the project financially viable. By integrating renewable energy, secure systems, and 

scalable production models, the solution positions itself as a sustainable and impactful investment 

in the health of migrant women and girls. 
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10. Partnership Proposal 

Proposed Goals and Commitments for Collaboration with IRC and Other Organizations 

In order to effectively implement and scale the Autonomous Contraception Dispensing Stations 

and Smart Health Bracelets solutions, strategic partnerships with the International Rescue 

Committee (IRC) and other relevant organizations are key. These partnerships are vital not only 

for ensuring the technical and logistical success of the project but also for maximizing its impact 

on the health and well-being of migrant women and girls. Below is a comprehensive overview of 

the proposed goals and commitments for collaboration: 

1. Goal Alignment and Mutual Objectives 

 Empowerment of Migrant Women and Girls: Our solution directly aligns with IRC’s 

mission to provide access to essential health services for displaced and vulnerable 

populations. By collaborating, we aim to empower migrant women and girls with discreet, 

autonomous access to contraception, health monitoring tools, and medical 

recommendations. 

 Scaling Humanitarian Impact: Through this partnership, we can extend the reach of 

contraception and reproductive health services to regions that are difficult to access. By 

strategically placing dispensing stations in migration hubs, transit centers, and high-need 

areas, we can provide immediate support to those most in need. 

 Data-Driven Insights for Advocacy: Our technology can collect anonymized health data 

(with user consent) that will contribute to a larger dataset on the health challenges faced by 

migrant women and girls. This information can be invaluable for IRC’s advocacy efforts 

and for improving public health interventions in these communities. 

2. Commitments to Collaboration 

 Technical Expertise and Innovation: We commit to providing the IRC with the technical 

knowledge, ongoing innovation, and support necessary to deploy and maintain the 

proposed technologies. From developing and maintaining the AI algorithms to providing 

energy-efficient, low-maintenance hardware, we are fully committed to ensuring that the 

solution is robust and scalable. 

 Adaptation to Local Contexts: Recognizing that cultural, social, and logistical challenges 

differ by region, we will collaborate closely with IRC’s field teams to tailor our solution to 

the unique needs of each community. This includes modifying user interfaces, integrating 

multilingual support, and ensuring privacy measures are culturally sensitive. 

 Resource and Capacity Building: We are committed to training local partners and 

healthcare workers in managing and maintaining the dispensing stations and bracelets. 

Additionally, by collaborating with local manufacturers where possible, we aim to reduce 

costs, increase sustainability, and support local economies. 
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3. Leverage IRC’s Operational Expertise 

 Logistics and Deployment: IRC’s deep understanding of local contexts and its established 

presence in many migration corridors will be critical for deploying these technologies 

effectively. We seek IRC’s guidance in identifying optimal locations for station installation 

and ensuring that the operational logistics are smooth and aligned with humanitarian goals. 

 Community Engagement and User Trust: IRC’s strong community relationships are 

essential for gaining user trust and ensuring widespread adoption of the solution. We 

propose working together on community education programs to raise awareness about the 

availability of the dispensing stations and how to use the smart bracelets effectively. 

4. Shared Long-Term Impact 

 Sustainability and Maintenance: We commit to co-developing a long-term sustainability 

strategy that ensures these devices continue to provide value long after initial deployment. 

This includes a detailed plan for ongoing maintenance, technical support, and software 

updates, in collaboration with IRC and other local stakeholders. 

 Monitoring and Evaluation (M&E): To ensure that the impact of the solution is measured 

and improved over time, we propose establishing an M&E framework with IRC. This 

framework will track key health outcomes, usage metrics, and user satisfaction, ensuring 

that the solution continually evolves to meet the needs of migrant women and girls. 

 Advocacy and Awareness: By partnering with IRC, we can raise global awareness of the 

challenges faced by migrant women regarding access to contraception and health 

monitoring. Together, we can use the data and insights generated from this project to 

advocate for systemic change and influence global policy around reproductive health for 

migrant communities. 

5. Broader Collaboration with Other Organizations 

 Partnership with NGOs and Local Health Authorities: In addition to working closely 

with IRC, we propose collaborating with other international and local NGOs, as well as 

healthcare providers, to ensure a coordinated and holistic approach to women's health in 

migration settings. 

 Engagement with Technological and Academic Partners: We also seek to collaborate 

with technology firms and academic institutions to enhance the capabilities of the solution, 

conduct ongoing research, and ensure that the latest advancements in AI, health 

monitoring, and energy-harvesting technologies are integrated into our solution. 

Conclusion 

Through a strategic and well-coordinated partnership with IRC and other organizations, we believe 

this solution has the potential to revolutionize access to contraception and health monitoring for 

migrant women and girls. Our commitments to innovation, sustainability, and community 

engagement will ensure that this project delivers measurable social impact and becomes a scalable, 

long-term solution for improving reproductive health in underserved populations. We are 

confident that together, we can make a transformative difference. 
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11. Experience and Expertise 

Overview of Relevant Expertise and Experience 

We are I SMILE, a leading HighTech company based in the Netherlands, specializing in artificial 

intelligence (AI) and data-driven solutions. With a diverse and multidisciplinary team spanning 

multiple countries, we bring together cutting-edge expertise in AI, health technology, and 

innovative product development to address complex challenges. 

Our team includes highly skilled professionals working remotely from the United Kingdom, 

Denmark, Finland, and the United States, alongside a group of three specialized experts based 

in the Netherlands. Our distributed team structure allows us to tap into a wide range of global 

perspectives, ensuring that our solutions are both innovative and adaptable to various local 

contexts. We have successfully collaborated across borders, leveraging the power of remote 

teamwork and advanced technologies to deliver impactful health solutions. 

Our core expertise lies in AI-powered health monitoring systems, data encryption, and device 

development, with several patented technologies under our belt. We have a proven track record 

of delivering high-quality, innovative solutions that address real-world challenges, particularly in 

healthcare for underserved and vulnerable populations. Our team's combined experience in 

biomedical engineering, data science, and IoT solutions positions us uniquely to develop 

autonomous and smart health technologies that can significantly improve lives. 

Past Successes and Collaborations 

Our company has a strong history of successful collaborations and achievements. Notably, we 

were one of the winners in the IRC’s previous challenge on Sourcing and Enabling Traditional 

Disaster Risk Reduction Approaches for Rural Afghanistan and Somalia. Our solution was highly 

regarded for its innovative approach that effectively addressed the competition's key objectives 

while incorporating creative, context-appropriate innovations. We applied our expertise in AI 

and technology to develop a solution that improved disaster risk reduction in rural areas, 

showcasing our ability to navigate complex humanitarian challenges with scalable, sustainable 

solutions. 

Additionally, our patented technologies and numerous successful consultancy projects reflect 

our commitment to excellence and our ability to generate impactful outcomes. We focus on 

developing solutions that are not only technologically advanced but also socially responsible and 

culturally sensitive, ensuring high adoption rates and real-world efficacy. 

Commitment to Collaboration 

We are passionate about leveraging our expertise to collaborate with IRC and other organizations, 

aiming to develop solutions that have a long-term, meaningful impact on communities in need. 

Our experience in AI-driven health innovations, combined with our success in past competitions 

and ongoing projects, ensures that we are fully equipped to take on the challenges presented by 

this initiative. We are eager to work closely with partners to co-create solutions that will make a 
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significant difference in the lives of migrant women and girls, using the power of technology and 

innovation to improve access to healthcare in challenging environments. 

Together, with our track record of delivering successful, high-impact solutions, we are confident 

that our unique blend of experience, expertise, and dedication will help us contribute meaningfully 

to the goals of this challenge, and beyond. 

12. Proposed Milestones  

The following are the key milestones structured around phases (work packages) to ensure smooth 

development, testing, and deployment of the Autonomous Contraception Dispensing Stations and 

Smart Health Bracelet solution. 

Phase 1: Research & Development (Months 1-3) 

 Objective: Complete the design, technological architecture, and software development. 

o R&D Milestone 1: Complete detailed design of Autonomous Dispensing Stations 

and Smart Bracelet hardware components. 

o R&D Milestone 2: Finalize AI algorithms for health recommendations and medical 

eligibility screening. 

o R&D Milestone 3: Develop user interface (UI/UX) for both the dispensing stations 

and bracelet integration. 

o R&D Milestone 4: Initial prototype development of dispensing station and 

bracelet. 

Phase 2: Prototype Testing & Simulation (Months 3-6) 

 Objective: Validate the performance and functionality of prototypes under simulated 

conditions. 

o Testing Milestone 1: Conduct lab tests for blood pressure monitoring, BMI 

calculation, and temperature regulation mechanisms. 

o Testing Milestone 2: Field simulations of kinetic energy harvesting for the Smart 

Bracelet. 

o Testing Milestone 3: Simulate AI health recommendation systems with medical 

data to verify predictive models. 

o Testing Milestone 4: Implement feedback from user experience testing of both the 

station and bracelet. 

Phase 3: Field Trials & User Validation (Months 6-9) 

 Objective: Pilot the dispensing stations and Smart Health Bracelet in real-world settings. 

o Field Trial Milestone 1: Install pilot dispensing stations in collaboration with 

NGOs in high-need areas (e.g., migrant camps, shelters). 

o Field Trial Milestone 2: Distribute Smart Health Bracelets to a select group of 

migrant women for testing under real-life conditions. 
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o Field Trial Milestone 3: Collect user feedback on ease of use, health monitoring, 

and privacy features. 

o Field Trial Milestone 4: Refine AI algorithms based on real-world data. 

Phase 4: Certification & Compliance (Months 9-12) 

 Objective: Secure all necessary certifications and regulatory approvals. 

o Certification Milestone 1: Obtain medical device certifications for blood pressure 

monitors and other health screening tools. 

o Certification Milestone 2: Ensure compliance with data privacy regulations such 

as GDPR. 

o Certification Milestone 3: Confirm health data encryption and secure 

communication standards. 

Phase 5: Full-Scale Production (Months 12-15) 

 Objective: Begin mass production of both the dispensing stations and bracelets. 

o Production Milestone 1: Set up local manufacturing partnerships to reduce costs 

and support regional economies. 

o Production Milestone 2: Begin production of the Smart Health Bracelets in 

batches of 100 units. 

o Production Milestone 3: Produce and distribute the first 50 Autonomous 

Dispensing Stations. 

Phase 6: Deployment & Monitoring (Months 15-18) 

 Objective: Deploy the full solution to various regions in collaboration with humanitarian 

organizations. 

o Deployment Milestone 1: Full deployment of dispensing stations across key 

migration corridors. 

o Deployment Milestone 2: Track performance metrics (device uptime, health data 

security, user adoption). 

o Deployment Milestone 3: Monitor the usage of Smart Health Bracelets and real-

time health recommendations. 

o Deployment Milestone 4: Create a feedback loop to gather continuous user data 

for iterative improvements. 

Phase 7: Post-Launch Support & Scaling (Months 18-24) 

 Objective: Provide ongoing support and scale the project based on the success of initial 

deployments. 

o Scaling Milestone 1: Identify additional regions for deployment based on the 

impact assessment. 

o Scaling Milestone 2: Provide software updates and hardware maintenance through 

local partnerships. 
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o Scaling Milestone 3: Expand production capabilities to meet growing demand for 

Smart Health Bracelets and dispensing stations. 

By adhering to these milestones, we ensure a structured approach to the development, testing, and 

deployment of the solution while enabling scalability and user satisfaction in the long term. 

13. Conclusion 

Summary of the Solution’s Importance and Impact 

The proposed solution, combining Autonomous Contraception Dispensing Stations and the 

Smart Health Bracelet, addresses a critical gap in healthcare access for migrant women and girls, 

offering a revolutionary, self-sustained system that empowers users with privacy, autonomy, and 

accessibility. By leveraging advanced AI-driven health monitoring, energy-harvesting 

technologies, and self-management capabilities, this solution offers a seamless and discreet 

method to access contraceptives and health support in areas where traditional healthcare systems 

are inaccessible. 

The dispensing stations provide a comprehensive ecosystem that integrates medical eligibility 

screening, diverse payment options, and a reliable supply chain for contraceptive products, 

ensuring that the most vulnerable populations can manage their reproductive health independently. 

Complementing this, the Smart Health Bracelet offers continuous health monitoring, real-time 

personalized recommendations, and energy self-sufficiency through kinetic movement, making it 

ideal for users in remote or resource-constrained environments. 

This solution not only solves technological and logistical challenges but also addresses social and 

cultural barriers by promoting privacy, eliminating stigma, and providing multilingual 

information. Its potential to drastically improve the health and well-being of migrant women and 

girls is clear, as it reduces their dependency on traditional, facility-based healthcare and empowers 

them to make informed decisions about their health. 

Request for Collaboration 

We believe this solution aligns deeply with the IRC’s mission and has the potential to transform 

healthcare delivery for migrant women and girls. Our expertise in AI, health technology, and 

humanitarian innovation, combined with our proven track record of success in past IRC 

challenges, positions us as a strong partner in bringing this vision to life. 

We invite the IRC and other organizations to collaborate with us in scaling this impactful solution, 

leveraging our technology and expertise to reach underserved populations. Together, we can 

overcome the barriers to healthcare access and provide a future where every woman, regardless of 

her location or circumstances, can manage her health with dignity and autonomy. 

We look forward to the opportunity to partner with you in making this vision a reality. 
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Operational Models and Simulations: Smart Health Bracelet 

1. Step-by-Step Algorithm for Pregnancy Prediction Simulation: 

1. Import necessary libraries: 

o Import essential libraries for data processing, model building, and user interface 

creation. 

import numpy as np 

import pandas as pd 

from sklearn.preprocessing import StandardScaler 

from sklearn.model_selection import train_test_split 

from sklearn.neural_network import MLPClassifier 

from sklearn.metrics import accuracy_score, precision_score, recall_score, confusion_matrix, 

roc_curve, roc_auc_score 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import LSTM, Dense 

from tensorflow.keras.preprocessing.sequence import TimeseriesGenerator 

import tkinter as tk 

import json 

from cryptography.fernet import Fernet 

Initialize the HealthSensorSimulator class: 

 Define the class for generating synthetic health data, training models, and making 

predictions. 

 Add methods to handle encryption, calibration, and scaling of data. 

class HealthSensorSimulator: 

    def __init__(self, num_samples=100, calibration=True, early_pregnancy=False): 

        self.num_samples = num_samples 

        self.calibration = calibration 
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        self.scaler = StandardScaler() 

        self.model = None  # Placeholder for the trained model 

Generate synthetic health data: 

 Create functions for generating simulated health data (temperature, heart rate, blood 

pressure, etc.) for both pregnant and non-pregnant users using random values within valid 

ranges. 

def generate_temperature(self, pregnancy=True): 

    mean_temp = 37.0 if pregnancy else 36.5 

    return np.random.normal(loc=mean_temp, scale=0.3, size=self.num_samples) 

Create dataset for training: 

 Combine synthetic data for pregnant and non-pregnant samples, apply preprocessing 

(scaling, calibration), and label them (1 for pregnant, 0 for non-pregnant). 

def create_dataset(self): 

    df_pregnancy = self.generate_synthetic_health_data(pregnancy=True) 

    df_non_pregnancy = self.generate_synthetic_health_data(pregnancy=False) 

    # Combine both dataframes 

Train a neural network (MLP): 

 Split the dataset into training and testing sets. 

 Define a multi-layer perceptron model (MLPClassifier), train it, and evaluate 

performance using accuracy, precision, recall, and confusion matrix. 

def train_neural_network(self, df): 

    X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3) 

    self.model = MLPClassifier(hidden_layer_sizes=(50, 50, 50), max_iter=1000) 

    self.model.fit(X_train, y_train) 

Train an LSTM model: 

 Use TimeseriesGenerator to prepare time-series data. 
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 Define and train a Sequential model with LSTM layers for pregnancy prediction based on 

time-series health data. 

def train_lstm(self, df, time_steps=5): 

    generator = TimeseriesGenerator(X, y, length=time_steps, batch_size=1) 

    self.model = Sequential([LSTM(50, activation='relu', input_shape=(time_steps, X.shape[1]))]) 

Evaluate model performance: 

 After training either MLP or LSTM, evaluate the model using accuracy, precision, recall, 

and confusion matrix. 

 Plot ROC curve and Precision-Recall curve for visualizing model performance. 

def evaluate_model(self, y_test, y_pred_probs): 

    accuracy = accuracy_score(y_test, y_pred) 

    roc_auc = roc_auc_score(y_test, y_pred_probs) 

    # Plot ROC and PR curves 

Predict pregnancy: 

 Take user input, scale the data, and make pregnancy predictions using the trained model 

(MLP or LSTM). 

def predict_pregnancy(self, user_data): 

    user_data_scaled = self.scaler.transform([user_data]) 

    return self.model.predict(user_data_scaled) 

Encrypt and decrypt user data: 

 Secure the user data before saving it locally by encrypting it with Fernet. 

 Allow the user to decrypt the data when retrieving from local storage or syncing with 

cloud services. 

def encrypt_data(self, data): 

    data_json = json.dumps(data).encode('utf-8') 

    encrypted_data = self.cipher_suite.encrypt(data_json) 
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Recommendation system: 

 Based on pregnancy prediction results, provide health recommendations for pregnant, 

non-pregnant, or fertility-related advice. 

class RecommendationSystem: 

    def get_recommendations(self, is_pregnant, in_fertility_window=False): 

        if is_pregnant: 

            return self.pregnancy_recommendations 

        elif in_fertility_window: 

            return self.fertility_recommendations 

        else: 

            return self.general_health_recommendations 

User interface with tkinter: 

 Set up a user-friendly interface for users to input their health data and receive pregnancy 

predictions. 

 Display the results along with health recommendations. 

class PregnancyPredictionApp: 

    def __init__(self, root, simulator, recommender): 

        # Create input fields and buttons 

    def predict(self): 

        # Get user input, predict pregnancy, display recommendations 

Main execution: 

 Initialize the HealthSensorSimulator, train the model (neural network or LSTM), and 

run the tkinter GUI for real-time user interaction. 

if __name__ == "__main__": 

    simulator = HealthSensorSimulator() 
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    df_combined = simulator.create_dataset() 

    simulator.train_neural_network(df_combined) 

    recommender = RecommendationSystem() 

    root = tk.Tk() 

    app = PregnancyPredictionApp(root, simulator, recommender) 

    root.mainloop() 

 

And after pressing OK: 
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2. Smart Autonomous Contraceptive Dispenser System: A Comprehensive GUI for 

Health Evaluation, Payment, and Inventory Management 

1. Import necessary libraries: 

o tkinter: Used for creating the graphical user interface (GUI). 

o messagebox: Used for displaying alert and information messages in the GUI. 

o webbrowser: Opens Google Maps links in a browser. 

o random: Generates a one-time password (OTP). 

o hashlib: Encrypts data such as emergency codes using hashing (SHA-256). 

o defaultdict: Manages and organizes requests based on location. 

o datetime: Handles scheduling of deliveries and temporary lock durations. 

2. Define the SmartDeviceGUI class: 

o The main class initializes the root window for the GUI, sets up the interface, and 

stores essential variables like otp, encrypted requests, and product stock. 

3. Create main buttons: 

o Several buttons are created for different features (e.g., "Evaluate Eligibility", 

"Make Payment", "Manage Inventory", etc.). 

o Each button corresponds to a specific action or opens a new window. 

4. Set up emergency code: 

o A method to allow the user to set a new emergency code using password input. 

o The emergency code is hashed using SHA-256 for encryption and stored securely. 

5. Enter emergency code: 

o A method to verify the emergency code entered by the user. 

o If the code is correct, access is granted; if incorrect, failed attempts are counted. 

o After a certain number of failed attempts, the device is temporarily or 

permanently locked. 

6. Handle failed attempts: 

o If there are too many incorrect code entries, the device is locked temporarily (24 

hours) or permanently after repeated failures. 

7. Eligibility evaluation window: 

o This window allows users to input their health data (e.g., blood pressure, diabetes 

status, physical activity). 

o It includes several buttons and fields where users can select options (e.g., 

"Normal" or "High" for blood pressure). 

o After all data is entered, the system evaluates eligibility based on the selections. 

8. Process payment: 

o A separate window for making payments either via cash or card. 

o Once the user selects a payment method, a success message is displayed. 

9. Manage inventory: 

o A method that displays the current stock of contraceptive products. 

o Users can add stock for any product by entering the product name and quantity. 

10. Power management window: 

o Displays battery status and solar charging activity. 

o No user interaction is required except to view the current power state. 

11. Privacy settings: 

o Users can enable or disable "Private Mode". 
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o Once enabled, private mode secures user information. 

12. Find nearby locations: 

o Allows users to enter their address and find nearby pharmacies or health clinics. 

o Links to locations are displayed, and clicking them opens Google Maps in the 

default web browser. 

13. Satellite internet and IoT settings: 

o Users select whether they have regular internet access. 

o If they don't, satellite internet and IoT are activated; otherwise, regular internet is 

used. 

14. Generate OTP (One-Time Password): 

o The system generates a random OTP, and the user can input it to receive their 

product. 

o If the OTP is valid, the user receives their product. 

15. Track requests and schedule pickups: 

o A window where users can input their address and product requests. 

o If the requested product is available in stock, a request is logged. 

o The system schedules a pickup time (in 2 days) and displays it for the user. 

16. Schedule and display pickups: 

o Pickups for each product request are scheduled and displayed. 

o The user can see the pickup time for their request, based on their address and the 

requested product. 

17. Encrypt requests: 

o The system encrypts user address and product requests for secure storage. 

18. Main execution: 

o The program initializes the tkinter root window, sets up the SmartDeviceGUI 

class, and starts the main event loop to keep the GUI running. 

Each section of the code defines a specific feature within the GUI application, enabling users to 

interact with an autonomous contraceptive dispenser system. 

 


