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ABSTRACT 

Human milk banking, also known as breast milk banking or lactarium, is a vital service that collects, screens, processes, pasteurizes, 

and dispenses donated human milk to infants who cannot receive their mother's milk. When a mother’s milk is unavailable, donor human 

milk is the best alternative for babies who are born premature and low birth weight. Donor human milk acts as a lifeline for infants who 

can’t receive their mother’s milk. This practice plays a crucial role in providing optimal nutrition and crucial health benefits, particularly 

for premature, sick, and vulnerable newborns. Growing recognition of the benefits of donor human milk has led to increasing global 

interest in creating and sustaining human milk banks to fulfill the need for donor human milk. This article will focus on the basics of 

Human Milk Banking and it’s continuously evolving areas of interest. 
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his review article focuses on the basics of human milk 

banking. It includes the importance of donor human 

milk for infant or preterm Nutrition and its benefits in 

reducing the morbidity and mortality in preterm and low birth 

weight babies. It also focuses on human milk banking, donor 

selection, and ethical and legal aspects of human milk banking. 

The safety protocols that need to be followed while processing 

the donor human milk have been discussed vividly. The 

evolution of human milk banks globally and in India has been 

discussed with a focus on the Program for Appropriate 

Technology in Health (PATH), which is an international, non-

profit global health organization that plays a significant role in 

promoting and strengthening human milk banking around the 

world, including India. This review article also discusses 

measures for improving the safety, efficiency, and accessibility 

of human milk banks. 

METHODOLOGY 

A rigorous, pre-defined, non-biased article selection was done. 

It was multifaceted, designed to identify the most relevant, 

high-quality, original research articles, systematic reviews, and 

practice guidelines, peer-reviewed journals to ensure high-

quality research and reviews about human milk banking. We 

adhered to a rigorous approach to minimize bias and ensure a 

thorough representation of the current evidence. Research 

question that involved identifying the key aspects of human 

milk banking (e.g., Establishment and operation, benefits for  
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infants, donor screening, processing, safety, ethical 

considerations, global perspectives). Comprehensive searches 

across multiple reputable electronic databases like 

PubMed/MEDLINE, Scopus, Cochrane Library, Google 

Scholar and a reputed Newspaper article by Convenor of  

Human Milk Banking Association of India with comprehensive 

search strategy using combination of Medical Subject 

Headings(MESH terms), keywords like “Human Milk 

Banking”, “Breast Milk banking”, pasteurization”, “preterm 

nutrition”, “Milk safety” “ethical aspects”, “guidelines” to 

ensure a broad coverage of the literature was done. 

DISCUSSION  

A. Human milk bank and Donor Human Milk 

Human milk bank is a service established to (i) recruit and 

screen human milk donors, (ii) collect donated human milk, 

(iii) screen, process, and store donor human milk, and (iv) 

distribute this milk to meet an infant’s specific needs for 

optimal health [1]. Ideally, the service should be linked with 

support for breastfeeding mothers, which is called 

Comprehensive Lactation Management Centres (CLMCs). Of 

the 27 million babies born in India annually, approximately 13 

percent (3.5 million) are born preterm and 28 percent (7.6 

million) with low birth weight, increasing their risk of dying in 

the neonatal period [2, 3]. Worldwide, feasible and cost-

effective interventions exist that can save a staggering 71 

percent of premature babies. Of these, human milk has the 
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greatest potential impact on child survival. When sufficient 

maternal breast milk is not available, alternative forms of 

enteral nutrition for preterm or low birth weight (LBW) infants 

are either donor breast milk or artificial formula. 

Donor breast milk may retain some of the non‐nutritive 

benefits of maternal breast milk for preterm or LBW infants. In 

preterm and LBW infants, moderate‐certainty evidence 

indicates that feeding with formula compared with donor breast 

milk, either as a supplement to maternal expressed breast milk 

or as a sole diet, results in a higher risk of developing 

necrotising enterocolitis [1]. Compared with those who receive 

infant formula, both term and preterm infants fed their mother’s 

milk are at significantly lower risk for developing a wide range 

of medical problems both in the immediate neonatal period and 

later in life, including sepsis, Necrotising Enterocolitis(NEC), 

Retinopathy of Prematurity, Reduction in length of stay of 

Neonate in Neonatal Intensive Care unit (NICU), Higher 

discharge rates indirectly cutting cost of treatment, and 

improved Neurodevelopmental Outcomes and Long term 

benefits [6-10]. Pasteurized milk from donor mothers (donor 

milk) is therefore a logical preference for feeding sick and 

premature infants when the mother’s milk is unavailable. It can 

also serve the infants with certain medical conditions or whose 

mothers are critically ill or unavailable, or those mothers with 

insufficient milk supply.  

The Process of Human Milk Banking   

Human milk banking is a vital process that provides screened, 

pasteurized, and often fortified donor human milk to infants 

who need it but cannot receive it directly from their mothers. 

This is particularly crucial for premature, ill, or vulnerable 

infants. Standard guidelines for the process are formulated [11].  

The process is briefly categorized into several key stages: 

This meticulous process ensures that donor human milk is a 

safe and effective nutritional intervention, offering life-saving 

benefits to the most vulnerable infants. 

Donor Screening and Selection: Potential donors are 

rigorously screened through detailed medical and lifestyle 

history questionnaires, and blood tests to rule out infectious 

diseases such as HIV, HTLV, Hepatitis B and C, and syphilis. 

Donors must be in good health, adhere to specific lifestyle 

habits (e.g., non-smokers, limited alcohol intake), and avoid 

certain medications. 

Milk Collection: Donating mothers express their milk using 

clean techniques and store it in sterile, labelled containers. They 

are given instructions on proper hand hygiene, cleaning of 

pump parts, and optimal freezing and storage of milk at home. 

Transportation and Storage: Donated milk is transported 

safely to the milk bank in secure cool boxes and immediately 

stored in freezers. 

Processing and Pasteurization 

The frozen milk is thawed overnight in a refrigerator. Milk from 

multiple approved donors is often pooled together to ensure a 

more consistent nutrient profile. The pooled milk is then 

pasteurized using the Holder Method, which involves heating 

the milk to a specific temperature (typically 62.5°C) for a set 

duration (30 minutes) to eliminate harmful bacteria and viruses 

while retaining most of the beneficial components. After 

pasteurization, the milk is rapidly cooled and refrozen. 

Quality Control and Testing: A sample from each pasteurized 

batch is sent to an independent laboratory to test for bacterial 

growth. Only milk that passes these stringent tests is approved 

for dispensing. 

Dispensing: The safe, pasteurized donor milk is then dispensed 

by prescription, primarily to hospitals (especially neonatal 

intensive care units or NICUs) for premature and ill infants, and 

sometimes to outpatient families. 

Integrating technology into human milk banks (HMBs) 

The integration of technology in Human Milk Banks (HMBs) 

is a critical development, enhancing the safety, efficiency, and 

accessibility of Donor Human Milk (DHM) for vulnerable 

infants. This integration spans various operational aspects, 

from donor management to milk processing and distribution, 

aiming to optimize the entire milk banking process. Key Areas 

of Technology Integration: 

1. Data Management and Tracking Systems  

Modern HMBs are increasingly adopting sophisticated 

software solutions for comprehensive data management. These 

systems streamline the entire journey of DHM, from the donor 

to the recipient. 

Specialized Software: Dedicated Milk Bank Management 

Systems are used to track every step, including donor screening 

details, milk collection dates, processing parameters (e.g., 

pasteurization batch numbers), storage locations, and 

distribution records. This ensures complete traceability and 

accountability. 

Cloud-Based Solutions: The use of cloud-based platforms 

(e.g., those built with Salesforce technology) facilitates real-

time data access, improved donor information management, 

and efficient inventory control across multiple locations or 

departments within a milk bank network. This improves the 

overall supply chain efficiency and helps to meet demand for 

DHM. 

Unique Identifiers and Barcoding: Implementing unique, 

scannable labels (e.g., 2D barcodes) on milk containers allows 

for precise tracking of individual donations. This technology 

captures critical information such as donor ID, collection date, 

nutritional analysis, batch number, and expiration date, 

significantly reducing the risk of human error and enhancing 

patient safety [12]. 

Geographic Information Systems (GIS): Some milk banks are 

leveraging GIS to analyze donor demographics, identify high-

potential donor areas, and optimize logistics for milk collection 

and distribution. This data-driven approach helps in strategic 
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planning and outreach efforts to increase the donor milk supply 

[13]. 

2. Quality Control and Monitoring 

Technology plays a crucial role in maintaining the integrity and 

safety of DHM throughout the supply chain. 

Internet of Things (IoT) Sensors: IoT sensors embedded in 

insulated transport bags monitor real-time conditions such as 

temperature and humidity during milk transportation from the 

donor's home or hospital to the HMB. This continuous 

monitoring helps prevent spoilage and ensures milk quality [12, 

14]. 

Automated Alert Systems: Algorithms are designed to trigger 

immediate alerts if milk temperatures exceed pre-defined 

thresholds (e.g., above -20°C for frozen milk). This allows for 

timely intervention, mitigating the risk of milk degradation and 

wastage [12, 14]. 

Advanced Milk Analysis: Technologies like infrared 

spectroscopy are used for rapid and accurate macronutrient 

analysis of milk samples (e.g., estimating fat and protein 

content). This "lacto-engineering" helps in tailoring milk for 

specific infant needs, particularly for preterm or critically ill 

babies [15]. 

Alternative Pasteurization Methods: While Holder 

Pasteurization (HoP) is the standard, research and pilot 

implementations are exploring advanced thermal and non-

thermal processing technologies. These include High-

Temperature Short-Time (HTST) pasteurization, High-

Pressure Processing (HPP), microwave heating, and UV-C 

irradiation. The goal is to preserve more of the milk's bioactive 

components and nutritional value while ensuring microbial 

safety [16, 17]. Freeze-drying (lyophilization) is also being 

explored for its potential in room-temperature storage and 

transport [16]. 

3. Operational Efficiency and Logistics  

Technological advancements streamline HMB operations, 

leading to improved throughout and resource management. 

Optimized Inventory Management: Digital systems provide 

clear visibility into milk inventory, including detailed 

information on processed batches, expiry dates, and specific 

milk types (e.g., preterm vs. term milk). This ensures efficient 

retrieval and allocation of milk. 

Streamlined Processes: Automation of certain administrative 

and logistical tasks reduces manual workload and minimizes 

human error, improving overall staff productivity. 

Supply Chain Optimization: Technology aids in optimizing 

transportation routes and schedules for milk collection and 

delivery, reducing operational costs and ensuring timely 

delivery to hospitals and recipients [12]. 

4. Donor and Recipient Engagement  

While sensitive, technology is also being explored to enhance 

interaction with donors and recipients through the following 

means. 

Online Platforms and Mobile Applications: These can 

facilitate donor registration, provide information about the 

donation process, and potentially offer support resources for 

breastfeeding mothers. 

Telehealth Consultations: In some contexts, technology may 

enable remote consultations with lactation counsellors or HMB 

staff, making information and support more accessible. 

Innovations in Human Milk Banking 

Human milk banking is an evolving field, and recent 

innovations are primarily focused on improving safety, 

efficiency, and accessibility. Here are some key areas of new 

developments: 

1. Enhanced Pasteurization Methods 

High-Pressure Processing (HPP): This is a promising 

alternative to traditional Holder pasteurization. HPP involves 

applying high hydrostatic pressure to milk, which has shown to 

be as effective at destroying pathogens while potentially 

preserving more heat-sensitive nutrients and beneficial proteins 

(like lactoferrin) compared to Holder pasteurization. Research 

is ongoing, and clinical trials are needed before widespread 

implementation [18, 19]. 

Optimized Thermal Pasteurization: Researchers are exploring 

if lower temperatures than the current standard (62.5°C for 30 

min) can effectively destroy pathogens while minimizing the 

degradation of beneficial milk components. High-temperature 

short-time (HTST) pasteurization is also being investigated 

[19]. 

2. Smart Technologies for Quality Control and Logistics 

IoT (Internet of Things) Sensors: These sensors are being used 

to monitor critical conditions like temperature and humidity 

during the transportation of human milk from donors to milk 

banks and within the milk bank itself. This helps in reducing 

spoilage, assuring quality, and optimizing logistical operations. 

Alerts can be sent if milk temperature goes beyond a predefined 

threshold [20]. 

Automated Processes: Efforts are being made to automate 

manual processes in milk banking, such as milk mixing and 

analytical procedures. This aims to improve efficiency, ensure 

nutritional uniformity, and provide better data for targeted 

pooling of milk [21]. 

Traceability Systems: Barcode tracking and other robust 

systems are being implemented to ensure complete traceability 

of every container of milk donated and issued from the bank, 

enhancing safety and record-keeping, especially in larger milk 

banks [22]. 

3. Improved Nutritional Analysis and Tailored 

Fortification 

Advanced Milk Analyzers: Milk banks are utilizing advanced 

equipment, like the MilkoScan FT120, to accurately and 

precisely analyze the macronutrient content of donor human 

milk [23]. 
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Target Pooling: This process involves pooling milk deposits 

from different donors to achieve a specific caloric and protein 

content, allowing for more tailored nutrition for vulnerable 

infants, particularly in NICUs. 

4. Expanding Access and Models of Care 

Low-Technology Solutions: In resource-limited settings, 

innovations are focusing on developing low-cost, cell-phone-

based networked sensing systems for safety monitoring of 

flash-heating pasteurization. The goal is to scale up human milk 

banking for vulnerable infants in these areas [24]. 

Integrated Milk Bank-Blood Bank Models: Some regions are 

exploring integrated models where human milk banks operate 

in conjunction with blood or tissue banks to streamline 

operations and reinforce lactation support within healthcare 

systems [25]. 

5. Research into Milk Composition and Handling 

Ongoing research is delving deeper into the composition of 

human milk, how handling practices affect its properties (e.g., 

peptide release and bioactivity), and the impact of donor milk 

on infant growth and development. This includes understanding 

the effects of medications on milk composition and exploring 

ways to improve the preservation of bioactive components [26]. 

These advancements collectively aim to make human milk 

banking safer, more efficient, and more accessible, ultimately 

benefiting vulnerable infants who rely on donor human milk for 

optimal health and development. 

Growth of milk banks globally 

The number of human milk banks globally has been steadily 

increasing, reflecting a growing recognition of the vital role 

donor human milk plays, especially for vulnerable infants. 

Since the first human milk bank opened in Vienna in 1909, the 

network has expanded dramatically. As of recent reports (late 

2022 to early 2024), there are over 756 human milk banks in 66 

countries, with some sources even stating over 800 milk banks 

operating in 66 countries. Brazil is a global leader, with an 

extensive network of 217 milk banks and an additional 126 

milk collection points. Europe also has a strong presence, with 

over 210 active human milk banks, led by countries like Italy 

(39 milk banks) and France.  

North America (including the US and Canada) has a well-

developed network, with 32 accredited non-profit milk banks 

under HMBANA. Asia Pacific is expected to see rapid growth 

due to increasing awareness of the benefits of donor human 

milk for premature and sick infants. There are still notable gaps 

in South Asia and Africa, where the lack of infrastructure and 

resources limits access to donated milk, although a small but 

increasing number of milk banks are being established in low 

and middle-income countries.  

Human Milk Banks in India 

The first human milk bank in Asia was established in 1989 in 

Lokmanya Tilak General Hospital, Mumbai, India, by Dr. 

Armida Fernandez [27]. Today, the country has 21 milk banks, 

mostly in the western region. This number, however, is 

inadequate to meet the massive need for donor human milk. 

Enforcing and establishing more human milk banks (HMBs) in 

India is crucial for improving infant health. As of early 2024, 

the number of human milk banks in India has reached 

approximately 125. The founder convener of the Human Milk 

Banking Association of India stated in August 2024 that the 

country now has 125 milk banks [28]. 

A comprehensive approach to enforce and expand human milk 

banks in India includes - 

1) Strengthening Policy and Regulatory Frameworks. 

2) Integrate HMBs into National Health Programs. 

3) Strengthen the integration of HMBs within existing 

maternal and child health 

4) Legal Framework for Milk Banking. 

5) Capacity Building and Infrastructure Development.  

6) Awareness and Community Engagement. 

7) Research and Monitoring.  

Program for Appropriate Technology in Health (PATH) is 

an international, non-profit global health organization that 

plays a significant role in promoting and strengthening human 

milk banking systems around the world, including in India. In 

India, PATH collaborates with government, technical, and 

policy leaders to successfully implement and expand an India-

specific Mother-Baby Friendly Initiative Plus (MBFI+) 

integrated system [29]. In India, PATH collaborates with 

government, technical, and policy leaders to successfully 

implement and expand an India-specific MBFI+ integrated 

system.  

PATH’s activities include:  

1. Providing technical guidance. PATH is supporting the 

government of India to formulate evidence-backed 

guidelines and standards to ensure the safety and quality of 

human milk banking systems.  

2. Supporting capacity building and advocacy. As a trusted 

convener, PATH leads efforts to build capacity among 

stakeholders. Supported the establishment of the Network 

Chapter of the Human Milk Banking Association of India, 

whose aim is to improve coordination, share expertise, and 

strengthen systems. It is creating local ownership of MBFI+ 

by supporting stakeholders to develop robust HMB 

processes.    

3. Research and innovation. PATH continues to facilitate 

research to build evidence for human milk banking systems 

in India. PATH is Supporting a study to evaluate the impact 

of the MBFI+ model on newborn health outcomes and 

breastfeeding practices in a network of hospitals in 

Mumbai. Engaged in efforts to encourage produce of 

affordable, easy-to-use equipment to help HMBs operate 

safely and effectively in India, for use in India and in other 

low-resource settings around the globe. It is working with 
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government organizations and other partners to support 

further research and innovations in human milk banking.  

4. PATH acts as a catalyst in global health, leveraging 

expertise in science, technology, and advocacy to create 

sustainable solutions. In the context of human milk banking, 

they are a key player in ensuring that more vulnerable 

infants have access to life-saving donor human milk by 

strengthening the systems and practices around it. 

Ethical considerations  

Human milk banking, while offering significant benefits for 

vulnerable infants (especially premature, low birth weight, and 

critically ill newborns), also presents a range of ethical 

concerns that require careful consideration. These concerns 

often revolve around issues of equity, safety, informed consent, 

and the potential for commercialization. Some of the key 

ethical concerns include -  

1. Safety and Disease Transmission: 

 A primary ethical concern is ensuring the safety of donated 

milk. This necessitates stringent screening of donors for 

infectious diseases (e.g., HIV, hepatitis), medications, and 

lifestyle factors that could impact milk quality [30]. Any lapse 

in screening could pose serious health risks to recipient infants. 

Proper pasteurization, handling, and storage protocols are 

crucial to eliminate pathogens and maintain milk integrity. 

Ethical concerns arise if these standards are not consistently 

met, potentially leading to contamination. 

2. Donor Rights and Informed Consent: 

 Milk donation should be purely voluntary and free from 

coercion or undue influence. Ethical guidelines emphasize that 

donors should not be pressured to provide more milk than is 

safe or optimal for themselves or their infant. Donors must 

receive comprehensive information about the milk banking 

process, including how their milk will be used, the screening 

procedures, and the non-profit nature of the donation (in most 

cases) [31]. This ensures truly informed consent. The privacy 

of both donors and recipients should be protected. Information 

about donors should be kept confidential, and recipients should 

not have access to donor identities. 

3. Commercialization and Exploitation: 

 The ethical framework for human milk banking is generally 

rooted in altruism, where milk is donated to help vulnerable 

infants. The emergence of commercial milk banks that pay 

donors and sell processed milk at high prices raises significant 

ethical questions. Paying for milk could potentially exploit 

women in vulnerable economic situations, incentivizing them 

to donate more milk than is healthy for them or their child. This 

can also lead to non-disclosure of health conditions or 

behaviors that could compromise milk safety [32]. 

Some ethicists argue that commercializing human milk 

commodifies a bodily fluid, potentially undermining the 

altruistic nature of donation and creating a market where access 

is determined by wealth rather than need. Commercialization 

could exacerbate existing health disparities, as wealthier 

parents may be more likely to afford donor milk, while those in 

lower socioeconomic brackets may have limited access.  

4. Equity and Allocation of a Scarce Resource [33].  

Donor milk is a scarce resource. Ethical dilemmas arise in 

determining how to allocate it fairly, especially in regions with 

high demand and limited supply. Prioritization is often given to 

the most vulnerable infants (e.g., premature infants in NICUs). 

Many human milk banks are concentrated in high-income 

countries, limiting access for infants in low-resource settings 

where the need may be greatest. Ethical considerations include 

working towards more equitable access globally. There's an 

ethical responsibility for milk banks to ensure that donor milk 

is not used in a way that undermines a mother's breastfeeding 

journey. Donor milk should complement, not replace, a 

mother's attempt to breastfeed her child, and resources should 

be available to support mothers in establishing and maintaining 

their milk supply. 

5. Lack of Standardized Guidelines: 

 In some regions, the absence of universally standardized 

guidelines for human milk banking can lead to inconsistencies 

in donor screening, processing, and distribution, raising ethical 

concerns about safety and quality control [34]. The number of 

human milk banks around the world that aim to improve 

neonatal health through the provision of donor human milk is 

increasing. In 2020, it was estimated that there were 756 milk 

banks in 66 countries, with an increasing number of milk banks 

being established in low- and middle-income countries [34]. 

However, there is no global coordinating body issuing 

minimum quality, safety, and ethical standards to inform 

national policies on donor human milk. While milk banks may 

need to adapt to the restrictions, resources, and needs of their 

local area, they need to apply similar baseline processes to 

provide safe and high-quality donor milk [1].  

Safety Protocols and Guidelines 

Human milk banks adhere to rigorous safety protocols and 

quality assurance practices to protect infants. Organizations 

like the Human Milk Banking Association of North America 

(HMBANA) set international guidelines for pasteurized donor 

human milk, which include [35]: 

 Comprehensive donor screening and serological testing. 

 Standardized operating procedures (SOPs) for every step of 

the process, from collection to dispensing. 

 Strict sanitation and good manufacturing practices. 

 Regular equipment maintenance and calibration. 

 Detailed record-keeping for traceability. 

The World Health Organization (WHO) has also prioritized the 

development of global guidelines for donor human milk 

banking to ensure minimum standards of quality, safety, and 

ethical considerations. 
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CONCLUSION 

Human milk banking is a vital service that can help provide  

essential nutrition to infants in need, particularly in developing 

countries with high infant mortality rates. Balancing the need 

verses the cost in human milk bank establishment and running 

costs, skilled workers, trained staff is a tough job. 

Collaborations like private-public and Non-Government 

Organisations (NGO’s) provide financial and logistical 

support, which helps extend the reach of Human milk bank 

services and enables more hospitals and regions to establish 

similar facilities. We believe such partnerships can lead to 

improved neonatal outcomes and a reduction in infant 

mortality. 

REFERENCES 

1. Strengthening human milk banking: a resource toolkit for 
establishing and integrating human milk bank programs: a global 
implementation framework. Seattle: PATH; 2019. Available 
from: https://www.path.org/programs/maternal-newborn-child-
health-and-nutrition/strengthening-human-milk-banking-
resource-toolkit-0/ 

2. Blencowe H, Cousens S, Oestergaard MZ, et al. National, 

regional, and worldwide estimates of preterm birth rates in the year 
2010 with time trends since 1990 for selected countries: a 
systematic analysis and implications.  Lancet. 2012; 379:2162–72.  

3. March of Dimes, PMNCH, Save the Children, WHO. Born Too 
Soon: The Global Action Report on Preterm Birth. Eds CP 
Howson, MV Kinney, JE Lawn. World Health Organization. 
Geneva, 2012 

4. Liu L, Johnson HL, Cousens S, et al. Global, regional, and national 

causes of child mortality: An updated systematic analysis for 2010 
with time trends since 2000. Child Health Epidemiology 
Reference Group of WHO and UNICEF. Lancet. 2012; 379:2151–
2161. 

5. WHO. Guidelines on optimal feeding of low birth-weight infants 
in lowand middle-income countries. 2011. 
https://www.who.int/maternal_child_ 
adolescent/documents/infant_feeding_low_bw/en/ (accessed Dec 
15, 2020) 

6. Simmer K, Hartmann B. The knowns and unknowns of human 
milk banking. Early Hum Dev. 2009; 85(11):701-4. 

7. Updegrove, K. Nonprofit Human Milk Banking in the United 
States. Journal of Midwifery & Women’s Health. 2013; 58:502–
508. 

8. Breastfeeding and the Use of Human Milk. Policy Statement-
American Academy of Pediatrics. Pediatrics 2012; 129(3):e827-
e841.  

9. Boyd CA, Quigley MA, Brocklehurst P. Donor breast milk versus 
infant formula for preterm infants: a systematic review and meta-
analysis. Archives of Diseases in Childhood-Fetal Neonatal 
Edition. 2007; 92:F169–175.  

10. Ganapathy V, Hay JW, Kim JH. Costs of necrotizing enterocolitis 
and cost-effectiveness of exclusively human milk-based products 
in feeding extremely premature infants. A Randomized Controlled 
Trial. Breastfeeding Medicine. 2012; 7(1):29–37.  

11. Bharadva K, Tiwari S, Mishra S, et al. Human Milk Banking 
Guidelines.For The Infant and  Young Child Feeding Chapter, 
Indian Academy of Paediatrics. 

12. Ramanathan, U. A Case Study of Human Milk Banking with 
Focus on the Role of IoT Sensor Technology. Sustainability, 2022; 
15(1):243. Available at: https://www.mdpi.com/2071-
1050/15/1/243. 

13. Esri. (n.d.). San Jose Connects Mothers to Milk Banks. Available 

at: https://www.esri.com/en-us/lg/industry/nonprofit/stories/san-
jose-connects-mothers-to-milk-banks. 

14. Mothers' Milk Bank Northeast. (2024). How Technology Is 
Helping Us Support NICU Babies. Available at: 
https://milkbankne.org/2024/10/how-technology-is-helping-us-

support-nicu-babies/. 
15. Indian Pediatrics. (2014). Human Milk Banking Guidelines. 

Available at: https://www.indianpediatrics.net/june2014/469.pdf 
16. Callegari, M. L., et al. (2024). New alternatives to holder 

pasteurization in processing donor milk in human milk banks. 
Frontiers in Nutrition, 11, 1409381. Available at: 
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fn
ut.2024.1409381/full. 

17. Conboy-Stephenson R, Ross RP, Kelly AL, et al. Donor human 
milk: the influence of processing technologies on its nutritional 
and microbial composition. Front Nutr. 2024; 11:1468886. doi: 
10.3389/fnut.2024.1468886.  

18. Dussault N, Cayer MP, Landry P, et al. Comparison of the Effect 
of Holder Pasteurization and High-Pressure Processing on Human 
Milk Bacterial Load and Bioactive Factors Preservation. J Pediatr 
Gastroenterol Nutr. 2021; 72(5):756-762. doi: 

10.1097/MPG.0000000000003065.  
19. Moro GE, Girard M, Peila C, et al. New alternatives to holder 

pasteurization in processing donor milk in human milk banks. 
Front. Nutr. 11:1409381. doi: 10.3389/fnut.2024.1409381 

20. A Case Study of Human Milk Banking with Focus on the Role of 
IoT Sensor Technology. Ramanathan U, Pelc K,   da Costa TP, 
Ramanathan R and Shenker N. This article belongs to the Special 
Issue New Multidisciplinary Approaches for Reducing Food 

Waste in Agribusiness Supply Chains) . 
21. www.timelessmedical.com › mbms. Milk Bank Management 

System® – Timeless Medical Systems 
22. Recommendations for the establishment and operation of a donor 

human milk bank Arslanoglu S,   Moro GE ,  Tonetto P, De Nisi 
G ,  Ambruzzi AM,  Biasini A, etal. Nutr Rev 2023; 81(Suppl 
1):1–28. doi: 10.1093/nutrit/nuad012. 

23. Kwan C, Fusch G, Rochow N, et al,  MAMAS Study 
collaborators. Milk analysis using milk analysers in a standardized 

setting (MAMAS) study: A multicentre quality initiative. Clinical 
Nutrition. http://www.elsevier.com/locate/clnu. 
DOI: 10.1016/j.clnu.2019.08.028. 

24. The Effect of Simulated Flash-Heat Pasteurization on Immune 
Components of Human Milk Daniels B, Schmidt S , King 
T ,  Israel-Ballard K,  Mansen KA , Coutsoudis A. Nutrients  
2017; 9(2):178. doi: 10.3390/nu9020178. 

25. Barin J, Touati J, Martin A, et al.  Bridging the Milk Gap: 

Integrating a Human Milk Bank–Blood Bank Model to Reinforce 
Lactation Support and Neonatal Care. 
Nutrients 2025; 17(11):1765; https://doi.org/10.3390/nu1711176
5. 

26. Ahuja JKC, Casavale KO, Ying Li , et al. Perspective: Human 
Milk Composition and Related Data for National Health and 
Nutrition Monitoring and Related Research, Adv Nutr 2022; 
13(6):2098–2114. doi: 10.1093/advances/nmac099. 

27. A Landscape Analysis of Human Milk Banks in India – Indian 
Pediatrics www.indianpediatrics.net/aug2019/aug-663-668.htm 

28. Human Milk Banks: Importance of Human Milk Banks for Infant 
Health timesofindia.indiatimes.com/city/nagpur/importance-of-
human-milk-banks-for-infant-health/articleshow/112207686.cms 

29. media.path.org › documents › MNCHN_mbfi_plus_india. 
November 2016  

30. Updegrove KH. Donor human milk banking: growth, challenges, 

and the role of HMBANA. Breastfeed Med. 2013; 8(5):435-437. 
doi: 10.1089/bfm.2013.0079. 

31. Petrini C. Ethical and legal considerations regarding the ownership 
and commercial use of human biological materials and their 
derivatives. J Blood Med. 2012; 3:87-96. doi: 10.2147/ 
JBM.S36134. 

32. Thibeau S, Ginsberg HG. The Ethics Surrounding the Use of 
Donor Milk. Ochsner Journal 18:17–19, 2018. 

33. Israel-Ballard K, Cohen J, Mansen K, et al.; Oxford-PATH 
Human Milk Working Group. Call to action for equitable access 

https://www.path.org/programs/maternal-newborn-child-health-and-nutrition/strengthening-human-milk-banking-resource-toolkit-0/
https://www.path.org/programs/maternal-newborn-child-health-and-nutrition/strengthening-human-milk-banking-resource-toolkit-0/
https://www.path.org/programs/maternal-newborn-child-health-and-nutrition/strengthening-human-milk-banking-resource-toolkit-0/
https://www.mdpi.com/2071-1050/15/1/243
https://www.mdpi.com/2071-1050/15/1/243
https://www.esri.com/en-us/lg/industry/nonprofit/stories/san-jose-connects-mothers-to-milk-banks
https://www.esri.com/en-us/lg/industry/nonprofit/stories/san-jose-connects-mothers-to-milk-banks
https://milkbankne.org/2024/10/how-technology-is-helping-us-support-nicu-babies/
https://milkbankne.org/2024/10/how-technology-is-helping-us-support-nicu-babies/
https://www.indianpediatrics.net/june2014/469.pdf
https://www.mdpi.com/journal/sustainability/special_issues/waste_food_approach
https://www.mdpi.com/journal/sustainability/special_issues/waste_food_approach
https://pubmed.ncbi.nlm.nih.gov/?term=%22Arslanoglu%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Moro%20GE%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Tonetto%20P%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22De%20Nisi%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ambruzzi%20AM%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Biasini%20A%22%5BAuthor%5D
https://doi.org/10.1093/nutrit/nuad012
https://pubmed.ncbi.nlm.nih.gov/?term=MAMAS+Study+collaborators%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=MAMAS+Study+collaborators%5BCorporate+Author%5D
http://www.elsevier.com/locate/clnu
https://doi.org/10.1016/j.clnu.2019.08.028
https://pubmed.ncbi.nlm.nih.gov/?term=%22Daniels%20B%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Schmidt%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22King%20T%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Israel-Ballard%20K%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Amundson%20Mansen%20K%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Coutsoudis%20A%22%5BAuthor%5D
https://doi.org/10.3390/nu9020178
https://doi.org/10.3390/nu17111765
https://doi.org/10.3390/nu17111765
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ahuja%20JKC%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Casavale%20KO%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Li%20Y%22%5BAuthor%5D
https://doi.org/10.1093/advances/nmac099
https://www.indianpediatrics.net/aug2019/aug-663-668.htm
https://www.indianpediatrics.net/aug2019/aug-663-668.htm
https://timesofindia.indiatimes.com/city/nagpur/importance-of-human-milk-banks-for-infant-health/articleshow/112207686.cms
https://timesofindia.indiatimes.com/city/nagpur/importance-of-human-milk-banks-for-infant-health/articleshow/112207686.cms
https://media.path.org/documents/MNCHN_mbfi_plus_india_fs.pdf


Belekar                                                                                                                          Donor Human Milk Banking in India 

Vol 12 | Issue 8 | August 2025                                                                                                       Indian J Child Health | 92  

to human milk for vulnerable infants. Lancet Glob Health. 2019; 
7(11):e1484–6. 10.1016/S2214-109X(19)30402-4. 

34. Shenker N, Aprigio J, Arslanoglu S, et al. Maintaining safety and 

service provision in human milk banking: a call to action in 
response to the COVID-19 pandemic. Lancet Child Adolesc 
Health 2020; 4:484–85.  

35.  HMBANA Standards for Donor Human Milk Banking: An 
Overview, Public Version January 2024. 

 

 

Funding: None; Conflicts of Interest: None Stated. 

How to cite this article: Belekar N. The Lifeline of Donor 

Human Milk: Understanding Human Milk Banking in India 

and Future Prospects. Indian J Child Health. 2025; 

12(8):86-92. 

 


	Review Article
	The Lifeline of Donor Human Milk: Understanding Human Milk Banking in India and Future Prospects
	Neelam Belekar
	From, Assistant Professor, Department of Pediatrics, R.C.S.M.G.M.C. Kolhapur, India

