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This toolkit was developed as a comprehensive set of templates, standards, and tools to guide critical 
steps for establishing human milk banking as an integrated component within breastfeeding support 
and neonatal care, with in-depth focus on readiness, quality assurance, operations, auditing, training, 
monitoring and evaluation, and communications. These resources are freely available, globally 
accessible, and should be adapted to the local context to maximize effectiveness.

https://www.path.org/programs/maternal-newborn-child-health-and-nutrition/strengthening-human-milk-banking-resource-toolkit/
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ABBREVIATIONS

CCP	 critical control point

CJD	 Creutzfeldt—Jakob disease

CVM	 cytomegalovirus

DHM	 donor human milk 

GMP	 good manufacturing practice

HACCP	 hazard analysis critical control points 

HIV	 human immunodeficiency virus

HMB	 human milk bank 

HTLV	 human T-lymphotropic virus

MOM	 mother’s own milk

SOP	 standard operating procedure
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ABOUT THIS GUIDE 

Hazard analysis critical control points (HACCP) planning is a 
critical step in ensuring the safety and quality of any food product, 
including donated and processed human milk. HACCP planning 
is useful and is possible for any human milk bank (HMB) program, 
regardless of size, resources, or location.

This trainer’s guide was developed to help facilitators guide 
HACCP workshops for staff and stakeholders in HMBs. It 
was designed to be used with a trainees’ workbook created 
for participants. To optimally benefit from this workshop, we 
recommend that participants have prior experience in human 
milk banking and knowledge of standard operating procedures in 
HMBs. 

To help participants create personalized HACCP plans, print 
key components of available guidelines before the start of this 
workshop and distribute to the class.

This trainer’s guide WILL: 
4	 Guide HACCP workshops at new and existing HMBs.
4	 Help trainers and participants work together to create 

HACCP plans that are specific to their sites and that 
address local needs. 

This trainer’s guide WILL NOT: 
4	 Provide global guidance in employing a HACCP plan. 

Because local needs and resources vary, each HACCP plan 
developed with the help of this guide will be different.

WHAT IS HACCP?

HACCP is an internationally recognized system used in the food industry to identify 
and reduce hazards during food processing. The objective of HACCP is to identify and 
prevent, eliminate, or reduce to acceptable levels any biological, chemical, or physical 
hazard that would be likely to occur in a food production or distribution environment.1,2 

Through HACCP, food safety is addressed at every phase of the process including 
procurement, handling, distribution, processing, and consumption.1,2

OBJECTIVES OF 
THIS GUIDE

By the end of each 
HACCP workshop, 
participants will be  
able to:

4 	Understand the 
importance of using 
HACCP in human 
milk banking.

4 	Understand and 
identify each of the 
12 steps used in 
creating a HACCP 
plan.

4 	Identify appropriate 
reference manuals 
for applying HACCP 
and develop a site-
specific HACCP plan 
and quality control 
system to ensure 
the safety of donor 
human milk.
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HOW TO USE THIS GUIDE
This trainer’s guide is designed to help you, the “facilitator,” and staff at your HMB, the 
“trainees” or “participants,” create a site-specific HACCP plan. 

This trainer’s guide is organized into four different sections:

Section A introduces the workshop.

Section B is the main learning section in this workshop and is divided into 12 different 
steps, each representing the 12 steps of HACCP.  Each step contains a learning 
segment and an activity segment. 

Section C closes the workshop.

Section D contains the appendices with examples of each of the 12 steps in a  
HACCP plan.

About 20 hours is needed to complete this workshop. This workshop should be split 
into at least two days to facilitate learning. To optimally benefit from this workshop, we 
recommend that participants attend the entire training. Estimated time to complete 
each section or step is listed in the objectives at the beginning of each section and 
step.  

To facilitate instruction and learning, the guide is organized around “learning modes”: 
Explain, Ask, Example, and Action. Text inside these segments should be shared with 
participants. Text outside of these segments is provided for your use and instruction. 
You may share this text with the class, but it is not intended for that purpose. A 
description of each of the four learning modes follows. 

9
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Explain learning modes contain the bulk of the instructional content in 
this guide. Students also have a summary of this content in their manuals. 
You should share the information in these learning modes with the class 
verbally, by reading or summarizing the content. These learning modes also 
answer the questions posed in the Ask learning modes (defined below) by 
providing responses in italics. 

 
Ask learning modes contain questions that you should pose to the class to 
facilitate discussion. Consider time constraints, but do leave ample time 
for discussion, which is an important part of the learning process. It is 
acceptable to guide the discussion to ensure that participants remain on 
topic. Ask learning modes often precede the activities of each learning step, 
so that discussions can lead into and inform HACCP development activities.
 

Example learning modes present illustrations of different steps of the 
process by highlighting forms and procedures used in other HMBs. As a 
reminder, these examples are a guide only. They are provided to help your 
participants develop their own site-specific plans.

Action learning modes contain questions that participants should answer in 
full and in writing. They are different from the discussion questions in Ask 
learning modes. Action learning modes contain activity-based questions 
that facilitate accurate and full completion of each activity in each step. 

ASK

EXAMPLE

ACTION

EXPLAIN
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Section A:
Introduction to the 
workshop on HACCP and 
human milk banking
OBJECTIVES

By the end of the session, participants will be able to:

•	 Understand the importance of food safety in human milk banking. 

•	 Understand the objectives of the hazard analysis critical control points 
(HACCP) workshop.

•	 Understand and identify why HACCP is important for human milk banking.

KEY TAKE-AWAY 

•	 This workshop will give you the skills to develop your own HACCP plan that 
aligns with the needs and resources of your facility. 

•	 Food safety is particularly important in infant populations most likely 
receiving donor human milk.

•	 Good manufacturing practices and standard operating procedures support 
more advanced food safety programs such as HACCP. 

LESSON PLAN 

•	 Welcome 

•	 Introductions

Learning

•	 Importance of human milk banking 

•	 Importance of safety 

•	 Standard operating procedures

•	 Food safety

•	 HACCP explained

TIME FRAME 

•	 45-minute lecture

45 min
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Welcome

Goal of workshop

•	 This workshop is intended for staff at new and existing human milk banks 
(HMBs). 

•	 It will help you gain a better understanding of HACCP and give you the skills 
to develop your own HACCP plan that aligns with the needs and resources 
of your facility. Every HACCP plan is unique. 

•	 It will not tell you exactly what to include in your HACCP plan or how to plan. 

Organization of workshop

•	 The main learning section in this workshop is Section B.

•	 Each step of Section B represents the 12 steps of HACCP.  

•	 Each step is divided into a learning section and an activity section. 

•	 This is a learning course—nothing has to be perfect. Sometimes you might 
not have all the people or all the information you need. That is okay. You will 
do each activity to the best of your ability, and we will work together.

Introductions 
•	 Introduce yourself.

•	 Have participants introduce themselves and their organizations.

•	 Use icebreakers to help them feel at ease.

Lesson plan: Learning
Importance of human milk banking 

Importance of donor human milk (DHM)3,4

•	 Mother’s own milk (MOM) is globally considered a pillar of infant survival and 
health and provides the optimal nutrition for growing infants.

•	 DHM has beneficial effects on infant’s neurodevelopmental outcomes, risk of 
sepsis, risk of necrotizing enterocolitis, feeding tolerance, length of stay in the 
neonatal intensive care unit, breastfeeding rates, and direct cost savings. 

•	 Unfortunately, infant abandonment, a mother’s death, disease, and a delay in 
milk production can impede a child’s access to MOM. 

•	 Many countries have a long tradition of DHM banking and prioritize its role in 
the care of preterm, low-birthweight, and sick neonates who are particularly 
vulnerable.

EXPLAIN

EXPLAIN
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What is a human milk bank?

•	 Give participants a few minutes to respond. 

Human milk banks (HMBs)3

•	 HMBs are established to help to fill a gap for infants who need MOM, but do 
not have access. 

•	 HMBs recruit breast milk donors, collect donated milk, and then process, 
screen, store, and distribute the milk to meet the individual needs for each 
infant. 

•	 PATH's integrated human milk banking approach provides a comprehensive 
breastfeeding support package which includes lactation support, policy 
support, and Kangaroo Mother Care to optimize neonatal health (Figure 1). 

Neonatal
Health Facility

Human
Milk Bank

Neonatal
Health Facility

Human
Milk Bank

Ensures 
donor 

recruitment 
for

 

Supports
optimal

lactation
practices

Ensures
all infants

receive 
human

milk

Donor milk when 
mother’s own 

milk not an option

Appropriate use of 
bottles, teats, and pacifiers

Early
initiation Breastfeeding

policy
Lactation support 

in facility and community

Responsive 
feeding

Breastfeeding
counseling in

antenatal care
Staff

competency

Skin-to-skin

Figure 1. Components of an integrated human milk bank program as part of a Baby-friendly Hospital 
Initiative.

EXPLAIN

ASK
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Lesson plan: Learning
Importance of safety

Safety3,5,6

•	 To ensure safety and quality of DHM, many countries have 
developed robust quality control systems for their human milk 
banking systems. 

•	 There are several possible health and safety risks for an infant 
if the appropriate procedures are not in place to ensure milk is 
properly handled and processed.  These risks include: 

4	 Exposure to infectious diseases, if donors are not appropri-
ately screened.

4	 Exposure to chemical contaminates, if donors are not ap-
propriately screened.

4	 Exposure to bacterial, viral, and fungal infections, if milk is 
not appropriately handled, stored, and pasteurized.

Bacteria in milk7,8 

•	 Raw human milk, hygienically collected from healthy women, 
contains more than 200 different species of bacteria, 
including Lactobacillus and Bifidobacterium, and possesses a 
large amount of individual variation. 

Why do we pasteurize DHM if human milk naturally contains 
bacteria? 

Pasteurization 

•	 Pasteurization is necessary to ensure the safety of DHM.

•	 Pathogens can be introduced to human milk through 
bacterial or fungal breast infections, viral infections, 
protozoal infections, inadequate storage methods, and 
improper handling of milk.

•	 The risk of potential hazards from pathogenic bacteria, 
viruses, and fungi can be mitigated through pasteurization. 

•	 Pasteurization heats the milk to a temperature capable of 
inactivating viruses, funguses, pathogenic bacteria—such 
as Staphylococci and Streptococci—and other potential 
pathogens, while also limiting the negative impacts on human 
milk’s protective elements such as proteins, antibodies, and 
vitamins. 

EXPLAIN

EXPLAIN

EXPLAIN

ASK
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Lesson plan: Learning
Food safety

Food safety

•	 Among standard food items, authoritative agencies set food 
safety standards, conduct inspections, ensure standards are 
met, and maintain strong enforcement programs, including 
the recall of contaminated items. The HACCP process is one 
approach to developing safety and quality food safety systems. 

•	 Food safety was traditionally approached using good hygiene 
practices and good manufacturing practices (GMPs). GMPs are 
the first and most basic requirement to food safety and help to 
ensure both quality and legal standards are met.  

•	 Food safety is particularly important in infant populations most 
likely receiving DHM. These preterm, low-birthweight, and 
often severely malnourished neonates do not have adequately 
developed immune systems to fight off infections. 

Good manufacturing practice9,10 

•	 GMP is an important element of quality assurance systems used 
in the all food safety management systems.

•	 GMP helps ensure that all end products consistently meet 
product compliance specifications and are reliably produced 
and controlled to quality standards appropriate for their 
intended use. 

•	 GMP outlines quality measures for both standard operating 
procedures (SOPs) and quality control. These include clear 
descriptions for production; necessary processes for testing, 
validation, review, and documentation of production; and 
ensuring that personnel, facilities, and materials are suitable for 
production. 

•	 Within human milk banking, GMP covers hygienic processing 
of DHM, personnel hygiene, transportation of DHM, design and 
facilities of the HMB, product documentation, and food safety 
training for all staff. 

•	 GMP is part of quality assurance and quality control and is a 
prerequisite for the implementation of a HACCP food safety 
system. 

EXPLAIN

EXPLAIN
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Lesson plan: Learning
Food safety

Standard operating procedures9 

•	 SOPs are a list of all critical procedures compiled by an 
organization to assure workers correctly carry out all routine 
operations. 

•	 SOPs are designed to achieve uniform performance, quality 
output, and efficiency, while also reducing miscommunication 
and failure to comply with regulations.

•	 Guaranteeing that appropriate safety and quality processes and 
procedures are in place is crucial to providing safe, high-quality 
donor breast milk. 

•	 Operating procedures and guidelines encompass protocols, 
quality control systems, safety regulations, and required 
technical skills.

•	 SOPs are part of the food quality and control system and are 
necessary for ensuring safety and quality of DHM.  As such, SOPs 
should be created in accordance with the principles of GMP.

•	 SOPs should be compiled using appropriate written instructions 
and must follow relevant national or local guidelines and 
regulations. 

•	 Across countries and regulatory agencies, the regulatory 
requirements for HMBs and DHM can differ and significantly 
influence the selection of operational procedures.  

•	 Figure 2 represents the typical processes steps present in 
HMBs.   

Figure 2. Steps for ensuring safety in human milk banking. 

1.	 Selective 
donor 
recruitment 
and screening

2.	Sanitary milk 
expression 

3.	Temperature 
controlled 
milk handling 

4.	Pasteurization 5.	Bacteriological 
testing 

6.	Temperature 
controlled 
transport 

7.	Milk allocation  
to infants

MILK
BANK

EXPLAIN
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Lesson plan: Learning
HACCP explained

What is HACCP? Have you used HACCP before?

•	 Give participants a few minutes to respond.

HACCP is an internationally recognized system used in the food 
industry to identify and reduce hazards during food processing. 

•	 The objective of HACCP is to identify and prevent, eliminate, 
or reduce to acceptable levels any biological, chemical, 
or physical hazard that would be likely to occur in a food 
production or distribution environment.1,2 

•	 HACCP identifies food safety problems and where they 
can be prevented and controlled at an early stage in a food 
operation. 

•	 Through HACCP, food safety is addressed at every phase of 
the process, including procurement, handling, distribution, 
processing, and consumption. 

•	 HACCP is recognized as an integral component of GMP. GMP 
and SOPs support more advanced food safety programs such as 
HACCP. 

•	 The failures of inspection procedures and end product testing 
to guarantee food safety create the need for a HACCP plan 
to identify food safety problems at an early stage in a food 
operation. 

Does anyone know why we use HACCP in human milk banking? 

•	 Give participants a few minutes to respond.

Why HACCP is needed3,11 

•	 Human milk banking currently has no global standard safety 
procedure, but it is still critical to manage safety and quality. 
Adopting HACCP into milk banking is a strategy to manage 
safety and quality requirements of new and existing HMBs.

•	 HMB processes involve many steps where contamination 
can occur and also where alteration of nutritional or 
immunological properties may take place. HACCP provides 
a solution for balancing the priorities of safety and quality 
within each location’s own needs and limitations. 

EXPLAIN

ASK

ASK

EXPLAIN
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•	 The verifiable system of standard safety procedures and the 
transparency offered by its systematic documentation has 
been identified as helping to build confidence and support 
from recipients, clinicians, and regulators. 

HACCP offers an adaptable framework

•	 This means it must be customized to each individual HMB. 
Just as there is not, and cannot be, a single global model for 
milk banking, no single HACCP plan is best. 

•	 Instead, the framework empowers leaders at each site to 
customize their own plan, based on existing plans. 
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section b

Section B: 
Implementing HACCP
OBJECTIVES

By the end of the section, participants will be able to:

•	 Define the seven principles and 12 steps of HACCP.

•	 Provide knowledge, tools, and examples of existing guidelines to help 
develop an individualized HACCP plan.

note to trainer

Steps 1 to 5 constitute more preliminary measures and may not take much 
of your time. Steps 6 to 12 should account for more of your time. Much of the 
information that will be discussed in Steps 1 to 5 may be reaffirming information 
covered in previous trainings, established by local sites, or established by 
international teams. Steps 6 to 12 will require more collaboration and action to 
customize and establish standards for your individual site. Estimated time to 
complete each step is provided on the first page of that step.
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section b

1
OBJECTIVES
By the end of the step, participants will be able to:

•	 Identify qualified and relevant professionals for HACCP plan 
development.

KEY TAKE-AWAY 
•	 The first step in developing a HACCP plan is to build a HACCP team, 

which should represent a diverse base of professionals.

LESSON PLAN 

Learning

•	 Recruiting appropriate candidates for your HACCP team.

•	 Training and responsibilities of HACCP team members.

Activity 1 

•	 Identify your team

TIME FRAME • 45 MINUTES 
•	 15-minute lecture

•	 30-minute activity

step 1: assemble a multidisciplinary haccp team

step
step 1

Assemble a multidisciplinary 
HACCP team.

45 min
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Lesson plan: Learning
Recruiting appropriate candidates for your HACCP team

HACCP team1,3

•	 The first step in developing a HACCP plan is to build a HACCP team. 

•	 HACCP teams should represent a diverse base of onsite professionals. 

•	 Some HMBs may also consult additional experts for advice on HACCP plan 
development. 

•	 It may be valuable to consult with HACCP-trained professionals with 
experience in the food service industry for help with administration of this 
process. 

•	 It is very important to include HMB personnel. They have expertise in human 
milk banking and are also more familiar with the variability and limitations 
of the operation. HMB personnel are also the individuals required to 
implement and support the HACCP plan. 

•	 All members of the HACCP team play a part in ensuring the highest quality, 
safety, and ethical practices in donor milk collection, treatments, and 
provision. 

•	 HACCP teams may, however, consist of a smaller group of representatives 
from the larger group of the HMB team. 

•	 A diverse range of expertise fosters valuable brainstorming and supports 
effective decision-making.

A HACCP HMB team may include people from the following disciplines:3

•	 Microbiology
•	 Lactation 
•	 Nutrition support
•	 Midwives
•	 Nurses
•	 Nurse Practitioner
•	 Medicine
•	 Neonatology
•	 Pediatrics
•	 Infection control
•	 Management/administration
•	 Community relations
•	 Advisory committee members
•	 Support staff

EXAMPLE

EXPLAIN
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Lesson plan: Learning
Training and responsibilities of HACCP team members

Responsibilities of the HACCP team 

•	 Members of the HACCP team will be trained on HACCP protocols.

•	 This will ensure that the HACCP plan continues to be managed. 

•	 It will also ensure that the team is prepared to adjust the plan as necessary, 
noting the changes that pertain to their particular department. 

•	 Once the HACCP plan is in place, HACCP team members will provide 
comprehensive training for all other staff (as appropriate to their role).

4	 Appendix 1 provides an example of a HACCP team.

Lesson plan: ACTivity 1
Identify your team

•	 The objective of Activity 1 is to establish your personalized HACCP team. 
Ideally, your HACCP team is with you taking this HACCP workshop. If your 
HACCP team is not here, then you may consider this a “training of trainers.” 
In other words, you may use what you learn here to train other HACCP team 
members at your HMB when you are able.

•	 For this activity, please work as a team to complete the Activity 1 table 
found in your workbook. Please refer to Appendix 13 for recommended 
resources. 

4	 The table should contain information on the current position and skills of 
each member of your HACCP team and the specific role they will play in 
carrying out your HACCP plan. 

•	 Begin by having a discussion with the individuals at this workshop about the 
roles and responsibilities of each member of a HACCP team.

•	 Next, as time permits, review key components of existing HMB guidelines 
and published recommendations reviewing roles and requirements for 
HACCP teams. Please refer to Appendix 1 for an example of a HACCP team.

Answer the following questions to complete the activity

•	 What are the skills of the different members of your HMB team?

•	 Who will carry out the HACCP plan on an ongoing basis?

•	 Who will oversee the HACCP process?

•	 Can you justify why each person on your team is qualified to carry out his or her role?

•	 How will each person on the HACCP team secure adequate time to dedicate 
to the HACCP plan? 

step 1: assemble a multidisciplinary haccp team

EXPLAIN

EXPLAIN

ACTION
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step 2: describe the product/process

OBJECTIVES
By the end of this step, participants will be able to:

•	 Define the specifications the team will use to describe the product in 
its acceptable state.

KEY TAKE-AWAY 
•	 The second HACCP step and first task for the HACCP team is 

to create a complete description of the DHM product, including 
information on the composition of the human milk, its potential 
to support dangerous microbial growth, and brief details on the 
production process. 

LESSON PLAN 

Learning

•	 Review the risks 

•	 DHM specifications and distribution for safety

Activity 2

•	 Individualized product and process specifications 

TIME FRAME • 1 HOUR 
•	 15-minute lecture

•	 45-minute activity

step2
step 2

Describe the product/process.

1 hour
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Lesson plan: Learning
Review the risks

Product risks1,3,12,13 

•	 	The second HACCP step and first task for the HACCP team is to create a 
complete description of the food product: DHM. 

•	 First, the team must complete a description of their product, DHM, so that 
they can identify all the possible hazards in the milk. 

•	 The product description should include information on the composition of 
the human milk, its potential to support dangerous microbial growth, and 
brief details on the production process. 

•	 To effectively complete this step, the HACCP team must consider 
processes that mitigate or exacerbate risks. For example: 

4	 Suboptimal collection, storage, and transportation could result in contami-
nation by pathogenic bacteria. 

4	 Unknown viral infections in the mother may be transmitted through milk 
without proper selection and processing. 

4	 Other contaminants such as medications the donor is taking could pose 
risks. 

•	 HMBs should work to manage these risks. They must also balance the 
time and cost associated with managing these risks with the risks of not 
providing DHM at all. 

•	 HMBs must set and uphold strict safety regulations. 

Lesson plan: Learning
Specifications and distribution

Milk specifications and distribution3,13 

•	 HMB practices and methods differ worldwide. Examples include having 
donors express milk at home (versus in a hospital), hand expression (versus 
using a pump), pooling practices, pasteurization methods, established 
“shelf-life,” and more. Different modes are acceptable, provided there is 
sufficient research and the HACCP plan accounts for them. 

•	 HACCP plans often include specification sheets. These include a brief 
description of a product’s color, microbiological profile, and storage 
container and conditions. 

•	 The specifications written for DHM in the HACCP plan will depend on 
specific processing at each HMB. For example, specifications may include 
descriptions of DHM in the liquid and frozen state, if the HMB accepts fresh 

EXPLAIN

EXPLAIN
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step 2: describe the product/process

milk in addition to frozen.

•	 Later HACCP steps will prompt your HACCP team to develop a more detailed 
description of its processing and practices. The goal of this step is to briefly 
categorize the ideal state of the DHM. 

Lesson plan: ACTivity 2
Individualized product and process specifications 

•	 The objective of Activity 2 is to identify product and process specifications 
for your facility. 

•	 For this activity, please work as a team to complete Activity 2 table found in 
your workbook. Please refer to Appendix 13 for recommended resources. 

4	 This table should contain specific requirements that define safe human 
milk. Your HACCP team should add additional descriptors to this table as 
needed. 

•	 Begin by having a discussion with your HACCP team about your product and 
process specifications. 

•	 Next, review recognized guidelines and published recommendations 
regarding the qualities of safe donor milk. Please refer to Appendix 2 for an 
example of a completed product description table. 

Answer the following questions to complete the activity:

•	 Is the milk at your HMB donated frozen or fresh?

•	 Is the milk at your HMB packaged in food-safe bottles? 

•	 How is the milk transported to and from the HMB? 

•	 Is the milk pooled between a single, or multiple, donors prior to 
dissemination? 

•	 What microorganisms are of concern in raw milk?	

•	 Is your product description different from that in Appendix 2?

•	 Can you justify the specific descriptions of your product?

•	 How does your product description differ from that in Appendix 2?

EXPLAIN

ACTION
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Define the specifications the team will use to describe the product in 
its acceptable state.

•	 Describe the recipients of DHM and consider risks specific to this 
population.

KEY TAKE-AWAY 
•	 The third HACCP step is to describe the normal intended use of 

the DHM, including the intended population to receive DHM and 
prioritization for who receives the DHM.

LESSON PLAN 

Learning

•	 Define consumers and consider risks

Activity 3

•	 Defining your consumers and risks 

TIME FRAME • 1 HOUR 
•	 15-minute lecture

•	 45-minute activity

step3
step 3

Identify the intended use/
consumer.

step 3: identify the intended use/consumer

1 hour
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Lesson plan: Learning
Define consumers and consider risks

DHM consumer3

•	 The third HACCP step is to describe the normal intended use of the food.

•	 The population intended to receive DHM has been well defined by different 
organizations involved in human milk banking. In order to guide the 
allocation of this resource and define the associated risks, each HMB must 
define or adopt existing recommendations indicating the populations they 
will supply and how they will prioritize who receives the DHM, especially if 
the volumes available are low. 

Factors to be considered in prioritization6

•	 Recipient: age, projected length of need, medical condition, prognosis, 
prevention of problems, research, ability to pay (may be considered if 
medical need is not evident).

•	 Maternal: insufficient milk supply, medical contraindication to 
breastfeeding, adoption, choice. 

•	 Other: length of use, preventive treatment, benefit to community and 
individual.

Standards of practice: prioritization for allocation of DHM6

1.	 (First priority) Premature infants who are sick.

2.	 Premature infants who are well.

3.	 Infants 0 to less than 12 months old with medical conditions likely to 
respond to DHM therapy. 

4.	 Children older than 12 months with medical conditions likely to respond to 
DHM therapy. 

5.	 Research contracts for clinical use in well-designed studies.

6.	 Children older than 12 months with chronic medical conditions and high-
normal functioning and low-dose need to DHM therapy.

7.	 Children older than 12 months with chronic medical conditions and high-
normal functioning and high-dose need to DHM therapy.

8.	 Children older than 12 months with chronic medical conditions and  
low-level functioning and low-dose need to DHM therapy. 

9.	 Children older than 12 months with chronic medical conditions and  
low-level functioning and high-dose need to DHM therapy.

10.	 Infants for short-term use, no specific medical condition.

11.	 Laboratory research (milk that cannot be used for human consumption due 
to contamination).

EXAMPLE

EXPLAIN

EXAMPLE
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Lesson plan: ACTivity 3
Defining your consumers and risks 

•	 The objective of Activity 3 is to identify the target recipients of DHM 
considering any specific safety concerns for this identified population, and 
begin to establish the prioritization that will be used for dispensing DHM.

•	 For this activity, please work as a team to complete Activity 3 Table found in 
your workbook. Please refer to Appendix 13 for recommended resources. 

4	 This table should contain information for the prioritization of DHM used at 
your HMB. 

•	 Begin by having a discussion with your HACCP team about the recipients of 
DHM from your HMB and discuss any current standards of practice in place 
for infant feeding. 

•	 Next, start to review national guidelines and published recommendations 
reviewing typical prioritization of DHM. Please refer to Appendix 3 for an 
example of a completed DHM prioritization table. 

Answer the following questions to complete the activity:

•	 What are infants in the neonatal intensive care unit currently being fed?

•	 What is the current need for DHM?

•	 Which populations will be given priority in providing DHM? 

•	 What criteria will you use in deciding priority? 

•	 Which populations have already been identified as high risk by other 
standard operating procedures? 

•	 What are their specific safety concerns?

•	 In what setting is the milk allocated?

•	 Is your list of priority recipients different than those in Appendix 3?

•	 What evidence is there to justify this prioritization of the recipient 
population?

step 3: identify the intended use/consumer

ACTION

EXPLAIN
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Adopt, adapt, or create a flow diagram that tracks the DHM through 
all steps of the HMB procedure. 

KEY TAKE-AWAY 
•	 The fourth HACCP step is to create a flow diagram outlining all 

the steps involved in DHM processing, from donor recruitment to 
pasteurization and milk allocation.

LESSON PLAN 

Learning

•	 Flow diagram

Activity 4

•	 Establishing a customized flow diagram 

TIME FRAME • 1 HOUR 
•	 15-minute lecture

•	 45-minute activity

step4step 4

Construct a flow diagram 
of the process.

step 4: construct a flow diagram of the process

1 hour
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Lesson plan: Learning
Flow diagram

Flow diagram13

•	 The fourth HACCP step is to create a flow diagram outlining the steps 
involved in the process. 

•	 Flow diagrams are used in HACCP to identify procedural steps involved in 
processing of each product. 

•	 People create and use flow diagrams to identify potential paths (routes) of 
contamination, suggest methods of control, and facilitate discussion of 
these routes among the HACCP team. 

•	 Flow diagrams are created using interviews, blueprints, guidelines, 
observation of operations, and other sources of information. 

•	 Your flow diagram should contain enough detail to distinguish between 
different procedural steps, but not so much as to overwhelm the clarity of the 
schematic.

•	 All steps, from donor recruitment to pasteurization and milk allocation, 
should be included.

Figure 3. Flow diagram of process practices in human milk banking.

EXPLAIN
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Flow diagram

•	 Figure 3 on the previous page presents a flow diagram of HMB processing, 
which is a compilation of the procedural steps involved in current HMB 
practices used worldwide. Individual sites may adapt this flow diagram. The 
goal is to catalog the flow of the DHM from donor recruitment to recipient, 
so that potential hazards may be identified. 

Lesson plan: ACTivity 4
Establishing a customized flow diagram

•	 The objective of Activity 4 is for your HACCP team to develop a flow diagram 
specific to your HMB site.

•	 For this activity, please work as a team to complete the Activity 4 table 
found in your workbook. Please refer to Appendix 13 for recommended 
resources. 

•	 This table should list each process step in the processing of DHM, from 
donor recruitment to milk allocation. 

•	 Begin by having a discussion with your HACCP team about each process 
step at your HMB. 

•	 Next, start to review national guidelines and published recommendations, 
reviewing typical process steps at HMBs. Please refer to Appendix 4 for an 
example of a completed flow diagram. 

Answer the following questions to complete the activity

•	 Does your flow diagram capture each step in DHM processing?

•	 Are there steps that can be broken down into two parts to better detail what 
happens at your HMB?

•	 Is your flow diagram different than that presented in Appendix 4?

•	 Can you justify differences in your flow diagram?

•	 Does your HMB have intentions to make changes to your processing plan?

step 4: construct a flow diagram of the process

EXAMPLE

ACTION

EXPLAIN
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Confirm the processing operation against the flow diagram during all 
stages of operation, and amend the diagram where appropriate.

KEY TAKE-AWAY 
•	 The fifth HACCP step is the verification of the flow chart physical 

onsite observation of DHM processing.

LESSON PLAN 

Learning

•	 Verifying the flow diagram

Activity 5

•	 Verifying your flow diagram 

TIME FRAME • 1 HOUR 15 MINUTES 
•	 15-minute lecture

•	 1-hour activity

step5
step 5

Verify the flow diagram 
onsite.

step 5: verify the flow diagram onsite

1 hr 15 min
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Lesson plan: Learning
Verifying the flow diagram

Verifying the flow diagram2,13

•	 The fifth HACCP step is the verification of the flow chart. 

•	 To complete this step, the HACCP team must look at those processes 
identified and documented in the flow chart, and confirm them through 
physical observation. This means onsite confirmation that the assumptions 
are correct and steps are being carried out as the graphic implies. 

•	 Although the HACCP team should already be familiar with the processing 
steps in human milk banking, it is important for the team to observe the 
HMB operations long enough to be confident that their flow diagram lists all 
processing steps in chronological order. 

•	 Your team should: 

4	 Observe employees executing each processing step.

4	 Observe hygienic practices while noting all potential hazards.

4	 Observe and analyze process steps that destroy microorganisms. 

•	 It might also be necessary to take measurements of important processing 
parameters to confirm existing operating conditions. 

Products and processing steps to measure

•	 Bacterial content measurements.

•	 Medical evaluations including serological testing from the mother.

•	 Temperatures including heat processing and cooling or chilling operation.

•	 Time for pasteurization, cooling, and storing.

Lesson plan: ACTivity 5
Verifying your flow diagram

•	 The objective of Activity 5 is either to verify your flow diagram OR establish 
the importance of doing so (once operational). 

•	 In the list below, please choose option A or B, depending on the 
circumstances of your HMB site. 

•	 For both options, use the diagram developed in Activity 4 to verify your flow 
diagram. Use Activity 5 in your workbook as a verification checklist.

EXAMPLE

EXPLAIN

EXPLAIN
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4	 If your HMB is operational (that is, already processing donor milk), you may 
now go track the entire process of the DHM along its course at the HMB, 
comparing the steps to those listed on the flow chart.

4	 If your HMB is still being established, your team may verify verbally, and 
then must revisit this step as soon as possible once operations begin.

Answer the following questions to complete the activity:

•	 Is your flow chart accurate and comprehensive?

•	 Are steps carried out the same way and by the same staff member every 
time?

4	 If any deviations are observed, amend the original flow diagram for accu-
racy.

step 5: verify the flow diagram onsite

ACTION
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Identify and list all potential hazards associated with each processing 
step and consider any measures to control identified hazards.

METHODS OF INSTRUCTION 
•	 The first principle and sixth step of developing a HACCP plan is 

the hazard analysis, for which the HACCP team must identify the 
hazards associated with each step in the HMB process, from donor 
recruitment and selection to the allocation to the recipient. 

LESSON PLAN 

Learning

•	 Definition of hazard and hazard analysis

•	 How to identify potential hazards 

•	 How to conduct a hazard analysis 

Activity 6

•	 Performing a hazard analysis 

TIME FRAME •  
2 HOUR 45 MINUTES 
•	 45-minute lecture

•	 2-hour activity

step6
step 6

List potential hazards, 
conduct a hazard analysis, 
and determine control 
measures.

step 6: list potential hazards, conduct a hazard analysis, and determine control measures 

2 hr 45 min
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Lesson plan: Learning
Definition of hazard and hazard analysis

Does anyone know what a hazard analysis is?

•	 Give participants a few minutes to respond. 

Hazard analysis13

•	 People conduct a hazard analysis to look for potential hazards that are 
reasonably likely to occur in an operation to decide which hazards are 
significant and must be addressed in the HACCP plan.

•	 The hazard analysis is the first principle of developing a HACCP plan.

•	 In the hazard analysis, the HACCP team must identify the hazards 
associated with each step in the HMB process, from donor recruitment and 
selection to the allocation to the recipient. 

•	 A thorough hazard analysis is the key to a successful HACCP program. 
If a hazard is not correctly identified, risks to HMB milk safety increase 
significantly. 

Reasons why hazards may vary at different HMBs

•	 Prevalence of chemical exposures among potential donors.

•	 Prevalence of infectious diseases among potential donors.

•	 Equipment used in milk processing. 

•	 Storage conditions. 

•	 Duration of processing. 

•	 Knowledge and experience of staff.

Lesson plan: learning
How to identify potential hazards

Potential hazards14

•	 A hazard can be a “biological, chemical, or physical vehicle in, or condition 
of a food that creates the potential to cause an adverse health effect.” 

EXAMPLE

ASK

EXPLAIN

EXPLAIN



43

section b

Potential biological, chemical, and physical hazards3,13,15,16

•	 The following list can be used as a guide to identify potential hazards at your 
HMB. 

step 6: list potential hazards, conduct a hazard analysis, and determine control measures 

type of 
hazard

description of hazard example hazards in 
human milk

Biological Biological hazards in 
human milk banking include 
microbiological organisms such 
as bacteria, viruses, and fungi. 
Most biological hazards are 
killed or inactivated through 
pasteurization and further 
minimized by proper handling 
and storage practices (hygiene, 
temperature, and time) of milk. 
Many biological hazards can also 
be minimized through prudent 
donor selection to exclude 
potential donors with infectious 
diseases.

•	 Enterobacteriaceae
•	 Staphylococcus aureus 
•	 Pseudomonas aeruginosa
•	 Human immunodeficiency 

virus	
•	 Mycobacterium 

tuberculosis
•	 Bacillus cereus
•	 Cytomegalovirus

Chemical Chemical hazards of concern 
in human milk include trace 
elements that pass through 
human milk as a result of 
maternal exposure and can cause 
potential harm to the infant. 
Chemical hazards in human 
milk can include those from 
recreational drugs, medications 
or medical interventions, and 
workplace exposures.  

•	 Tobacco or nicotine
•	 Alcohol
•	 Amphetamines
•	 Cocaine
•	 Heroin
•	 Marijuana
•	 Antidepressants
•	 Cytotoxic medication
•	 Pharmacologically active 

herbal products
•	 Diagnostic radioactive 

isotopes
•	 Other local drugs that 

present a hazard to human 
milk safety

Physical Physical hazards include hard 
foreign objects, which can 
result from poor milk handling 
procedures. Physical hazards 
are typically less of a concern in 
human milk banking.

•	 Glass 
•	 Plastic
•	 Metal
•	 Wood
•	 Hair 
•	 Insects
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Lesson plan: Learning
How to conduct a hazard analysis

Conducting a hazard analysis14

•	 This guide breaks the hazard analysis procedure into three steps. Applying 
these steps sequentially can ensure hazards are not omitted. 

•	 The information collected during the hazard analysis can be used to 
review and verify:

4	 Potential hazards at each process step.

4	 The stages or steps of the plan at which control can be used to prevent, 
eliminate, or reduce the risk of hazards to an acceptable level. 

4	 The severity and the likelihood of each hazard occurring and the amount of 
risk associated with that hazard.

Identifying potential hazards13

•	 Step 1: The first part of conducting a hazard analysis is listing each step 
of the collection, processing, storage, and distribution of human milk and 
identifying all the hazards (biological, chemical, or physical) reasonably 
expected at each step. Typical process steps and their associated hazards 
have been identified in Appendix 6. 

•	 The following questions can help your HACCP team determine whether a 
hazard exists at the HMB:

4	 Could the raw material (raw human milk from potential and existing donors) 
contain pathogenic microorganisms, toxins, chemicals, or physical hazards? 
To answer this question, you might evaluate the transmission of microorgan-
isms, infections, toxins, and chemical hazards from a mother to her milk. 

4	 Could contaminants reach the product during the step? To answer, you 
might evaluate personal hygiene, contaminated equipment or material, 
and potential cross-contamination from raw materials.

4	 During the step, could a microorganism of concern multiply to a level  
where it is considered a hazard? To answer, you might consider tempera-
ture and time.

Identifying the origin of the hazard13

•	 Step 2: The second step in the hazard analysis is identifying the origin of 
the hazard as well as the acceptable level of the hazard in human milk.

•	 When thinking of the origin of the hazard, it is also important to begin 
outlining potential methods and procedures to prevent, eliminate, or 
control hazards to an acceptable level. This information is crucial to 
monitoring and controlling all critical control points (CCPs).

•	 There may be more than one method to control a specific hazard. Some 
hazards may require multiple methods for optimal control.  

EXPLAIN

EXPLAIN

EXPLAIN
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Methods for controlling biological, chemical, and physical hazards6,13,15,16

Methods for 
controlling 
biological 
hazards

•	 Donor screening including interviews and serological testing.
•	 Thermal processing (heating) to eliminate the organism. For 

example pasteurizing milk for 30 minutes at 62.5oC.
•	 Temperature/time control (refrigeration and storage time) to 

minimize the proliferation of the organisms.
•	 Packaging conditions (vacuum packaging) to inhibit 

microorganism contamination and proliferation.
•	 Staff and mother training on proper hygiene methods for milk 

expression and storage. 
•	 Proper labeling and separation of all expressed and stored 

milk to prevent cross-contamination of raw and pasteurized 
milk.

Methods for 
controlling 
chemical 
hazards  

•	 Donor screening including interviews and serological testing.
•	 Proper separation of all chemicals present in processing 

area from raw and processed human milk.
•	 Staff training to control possible contamination from 

chemicals (water, sanitation chemicals). 
•	 Proper labeling of all chemical hazards in processing area.

Methods for 
controlling 
physical hazards 

•	 Proper separation of all physical hazards from raw and 
processed human milk. 

•	 Staff training on proper handling of all glass milk containers. 
•	 Environmental control measure to ensure no physical 

contamination from building, facilities, work surfaces, or 
equipment.

step 6: list potential hazards, conduct a hazard analysis, and determine control measures 

Assessing the risk of the hazard13

•	 Step 3: The third and final step in the hazard analysis is to assess the risk 
of the hazard. This is accomplished by evaluating both the severity of the 
hazard and the likelihood that it will occur.

•	 To assess of the risk of each hazard, your HACCP team must use a 
combination of experience, epidemiological data, and technical literature.

•	 Note that even among experts in the field of human milk banking, there can 
be differences of opinion in the level of risk of each hazard.

Severity of hazard13

•	 Severity is how serious the consequences of a hazard are. Severity can be 
used to categorize the magnitude of harm that results when a hazard exists.

4	 High-severity hazards are life threatening.

4	 Moderate-severity hazards are severe or chronic.

4	 Low-severity hazards are moderate or mild.

EXAMPLE

EXPLAIN
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Likelihood of hazard13

•	 The likelihood of a hazard is the probability that the hazard will contaminate 
the human milk. It can be calculated at each step of the milk banking 
process (that is, likelihood may be higher in one step than in another).

•	 The likelihood of a hazard occurring can be categorized as high, moderate, or low. 

•	 The likelihood of a hazard can vary between regions. Thus, each individual 
HMB should be evaluated onsite. 

Risk of hazard13

•	 The risk of a hazard is a function of the likelihood and the severity on the 
safety of the human milk. 

•	 All steps at which there is a justified hazard must be considered as possible 
CCPs using the CCP decision tree described in Step 7. 

•	 Teams should assess their list of hazards closely to be sure that all are 
worth prioritizing. To be included, a hazard must be risky enough that 
preventing it, eliminating it, or reducing it to acceptable levels is necessary 
and essential to producing safe human milk. 

Severity and likelihood table

•	 A common method of assessing the true risk of a hazard is to use a tool, such 
as Figure 4. Once users have completed the tool for each hazard, they can use 
it to assess risk. All hazards labeled high/high, high/moderate, or moderate/
high risk are considered significant (justified). They should remain on the list 
of possible CCPs. 

figure 4. severity and likelihood table.

severity of hazard

HIGH MEDIUM LOW

HIGH H / H H / M H / L

MEDIUM M / H M / M M / L

LOW L / H L / M L / L
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EXPLAIN

EXPLAIN
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Does anyone know how hazards with a low likelihood of occurrence and low 
severity are addressed?

•	 Give participants a few minutes to respond.

Good manufacturing practices13

•	 When a hazard has a low likelihood of occurrence as well as a low severity, it 
should be addressed through good manufacturing practices (GMPs) rather 
than under the HACCP plan. GMPs will be explained in Step 7.

Lesson plan: activity 6
Performing a hazard analysis

•	 The objective of Activity 6 is for your HACCP team to create a hazard 
analysis adapted for operating an HMB in your region or facility. 

•	 For this activity, please work as a team to complete Activity 6 table found in 
your workbook. Please refer to Appendix 13 for additional resources. 

•	 Your table should list each process step identified in Activity 4. You should 
record possible hazards at every step, the origin of the hazard, acceptable 
levels of the hazard in DHM, how the hazard is controlled or prevented, and 
whether the hazard is justifiable. 

•	 Begin by having a discussion with your team about hazards at each process 
step. 

•	 Next, review available guidelines and published recommendations for 
addressing potential hazards at HMBs. Please refer to Appendix 6 for an 
example of a completed hazard analysis table. 

Answer the following questions to complete the activity:

•	 Which process steps have potential hazards?

•	 What is the origin of each hazard?

•	 What is the acceptable level of each hazard in human milk?

•	 What is the severity of each hazard?

•	 What is the likelihood that each hazard will occur?

•	 What is the risk of each hazard?

•	 Is the seriousness of each hazard less severe or more severe in your setting 
as compared with the example in Appendix 6?

step 6: list potential hazards, conduct a hazard analysis, and determine control measures 

ACTION

ASK

EXPLAIN

EXPLAIN
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•	 Is the likelihood of a hazard less likely or more likely in your setting as 
compared with the example in Appendix 6?

•	 How does your hazard analysis otherwise compare to the example in 
Appendix 6?

•	 Can you provide evidence to support your decisions in identifying justified 
hazards (i.e., published literature, case reports)?
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step 6: list potential hazards, conduct a hazard analysis, and determine control measures 
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Provide all trainees with the necessary skills and knowledge to 
identify CCPs in the HACCP system. 

KEY TAKE-AWAY 
•	 The second principle of HACCP and the seventh step in the process is 

identifying CCPs, which can be any step, point, or procedure in the food 
production process at which a food safety hazard can be prevented, 
eliminated, or reduced to an acceptable level.

LESSON PLAN 

Learning

•	 Definition of CCPs

•	 Review of identified hazards 

•	 How to identify CCPs 

•	 The CCP decision tree

•	 Recording CCPs 

Activity 7

•	 CCP identification 

TIME FRAME •  
2 HOURS 15 MINUTES 
•	 45-minute lecture

•	 1-hour 30-minute activity

step7
step 7

Determine CCPs.

step 7: determine critical control points (ccps) 

2 hr 15 min
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Lesson plan: Learning
Definition of CCPs

Does anyone know what a CCP is?

•	 Give participants a few minutes to respond.

Critical control points1,13,14

•	 A CCP is any step, point, or procedure in the food production process at 
which a food safety hazard can be prevented, eliminated, or reduced to an 
acceptable level. At these CCPs, failure to follow the standard operating 
procedures could result in unsafe milk and harm to infants. 

•	 Identifying CCPs is the second principle of HACCP and the seventh step in 
the process. 

•	 Identifying CCPs helps identify steps in the HMB process where teams 
should pay particular attention to risks. These steps often have clearly 
defined, quantifiable critical limits set by temperature and time. 

•	 CCPs differ from other steps in the HMB process because a CCP does not 
have a subsequent step in the process that is able to reduce the hazard to 
an acceptable level.  In other words, a CCP is the last step in the process 
that can control the hazard. 

•	 Based on local needs and resources, each HMB will have unique process 
points and corrective measures.  CCPs in different settings may focus on 
diseases with a higher prevalence in the area served by the HMB. 

Good manufacturing practices13

•	 HACCP plans also identify steps in the HMB process that need to be 
monitored but do not have quantifiable critical limits. They may not have a 
risk level as high as justifiable hazards. These steps are referred to as GMPs.

•	 GMPs are the minimum sanitary and processing requirements necessary to 
ensure the production of safe, high-quality foods. GMPs include practices 
such as staff training and equipment disinfection. These practices reduce 
hazards to an acceptable level when followed appropriately. 

ASK

EXPLAIN

EXPLAIN
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Lesson plan: learning
Review of identified hazards

Verifying control by GMPs13

•	 Before identifying CCPs, the HACCP team should review all the hazards 
identified in the hazard analysis and verify whether any are fully controlled 
by GMPs. If a justified hazard in a process step is not fully controlled by a 
GMP, that process step must be assessed and reviewed to determine if it is 
a CCP. 

Lesson plan: learning
How to identify CCPs

CCP decision tree3,13,16

•	 A decision tree is a tool that teams can use to assist in identifying the CCPs 
in the processing plan. It uses four questions to help teams objectively 
assess whether an identified hazard must be controlled with a CCP.

•	 Figure 5 presents an example of a decision tree used to determine CCPs in 
the process flow.

Lesson plan: learning
The CCP decision tree questions 

CCP decision tree questions were designed to facilitate identification of CCPs. 
Your HACCP team will review each of these questions in detail in Activity 7.

Question 1: Are preventive measures in place?13 

•	 	Question 1 is asking whether HMB staff could use an existing control measure 
in the HMB process to control the hazard. Examples include a temperature 
control measure or a bacterial count assessment. 

•	 	If the response is "no" (that is, no control measure exists), then you must 
indicate how the hazard is controlled before or after this processing step. For 
example, bacterial content in raw human milk is controlled by pasteurization. 

step 7: determine critical control points (ccps) 

EXPLAIN

EXPLAIN

EXPLAIN
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Question 2: Is the step designed to reduce the hazard to an acceptable level?13

•	 Question 2 is referring to specific procedures or operations in HMB process 
steps that are specifically designed to reduce hazards to an acceptable 
level. These may include:

4	 Pasteurization.

4	 Sanitation procedures needed to prevent contamination after pasteuriza-
tion.

4	 Proper storage of pasteurized human milk. 

4	 Proper separation of pasteurized human milk from raw milk.

4	 Adequate screening of potential and existing donors to exclude donors 
with infectious diseases. 

•	 If the operation at this process step is specifically designed to eliminate or 
reduce the hazard to an acceptable level, you must answer "yes" to Question 2. 
Following the decision tree, a step that is specifically designed to eliminate or 
reduce the hazard becomes a CCP. 

Question 3: Could the hazard reach unacceptable levels?13 

•	 Question 3 is asking whether it is likely that the hazard could approach 
unacceptable levels at future process steps. This question is specifically 
referring to both the potential severity and the likelihood of the hazard. 

•	 	If the hazard is not known to reach unacceptable levels, you should answer 
“no.” This process step not a CCP and you can continue to evaluate the next 
identified hazard in the process step. 

Question 4: Will a subsequent step eliminate or reduce the hazard?13 

•	 This question is used to identify hazards that are known to be a threat to 
human health or that could increase to unacceptable levels, which will be 
controlled in subsequent steps in the operation.

•	 You should answer “no” to this question if no subsequent step will control the 
identified hazard. This process step should be identified as a CCP. 

•	 	You should answer “yes” to this question if a subsequent step exists to control 
the identified hazard. This process step is not a CCP and you can proceed to 
evaluating the next identified hazard. 

Examining hazards not controlled by the HMB13

•	 If a specific hazard is not controlled by the HMB, it should be reexamined to 
determine whether a control measure should be established at the HMB. 

4	 For example, your HMB may not control biological hazards associated 
with contamination of milk in the allocation steps of the HMB process. If 
your HMB does not have control over hazards in future process steps, you 
should indicate how these hazards could be addressed outside your HMB 
processing procedure. If your re-examination determines that a control 
measure should be established at the HMB, then appropriate control mea-
sures should be identified and reviewed accordingly. 

EXPLAIN
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Lesson plan: Learning
Recording CCPs

Recording CCPs13

•	 A specific identification protocol is used to record CCPs. This protocol 
facilitates quick and simple identification of a CCP, independent of process 
operation numbering, and indicates which type(s) of hazards need to be 
controlled for a particular CCP operation.

4	 CCPs are identified both numerically and with a category qualifier (B=Bio-
logical; C=Chemical; P=Physical). 

4	 For example, if the first CCP identified in your protocol is a biological haz-
ard, the CCP should be recorded as “CCP-1 (B).” If the third CCP identified 
in your protocol is chemical, the CCP should be recorded as “CCP-3 (C).” 

4	 Hazards that are fully controlled by good manufacturing principles should 
be recorded as “GMP.” 

4	 Please refer to Appendix 7 for additional examples.

step 7: determine critical control points (ccps) 

figure 5. Decision tree for identifying process steps as critical control points

EXPLAIN
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Lesson plan: activity 7
CCP Identification

•	 The objective of Activity 7 is to identify the CCPs at your HMB facility. 

•	 For this activity, please work as a team to complete Activity 7 table found in 
your workbook. Please refer to Appendix 13 for additional resources. 

4	 Have your team go through the CCP decision tree for each justified hazard 
you identified in Activity 6. 

4	 Using this table creates a reference for re-evaluating why certain process 
steps were or were not designated as a CCP.  

4	 Discuss each question with your HACCP team and review national guide-
lines and published recommendations for best practices in HMBs. 

4	 Please refer to Appendix 7 for an example of a completed CCPs table. 

Answer the following questions to complete the activity:

•	 How are your answers to the decision tree questions different from those in 
Appendix 7?

•	 Did you identify additional CCPs?

•	 Do recognized guidelines exist that identify the same CCPs?

•	 If time permits, have a discussion among your HACCP team and answer the 
following questions:

4	 Can you provide evidence to support your answers to the decision tree 
questions?

4	 Can you justify your decision to evaluate a process step as a CCP rather 
than a GMP?

ACTION

EXPLAIN
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step 7: determine critical control points (ccps) 
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Identify critical limits for each CCP in their HACCP plan. 

KEY TAKE-AWAY 
•	 The third principle of HACCP and the eighth step in the process is 

establishing critical limits for all CCPs.

•	 Critical limits are the specific values used to separate acceptable 
levels of identified hazards from unacceptable levels of hazards.

LESSON PLAN 

Learning

•	 Definition of critical limits

•	 Operating limits

Activity 8

•	 Setting critical limits

TIME FRAME • 1 HOUR 45 MINUTES 
•	 30-minute lecture

•	 1-hour 15-minute activity

step8
step 8

Establish critical limits for 
each CCP.

step 8: establsih critical limits for each ccp

1 hr 45 min



implementing hazard analysis critical control points at your human milk bank60

haccp workshop: trainer's guide

Lesson plan: Learning
Definition of critical limits

Does anyone know what a critical limit is? 

•	 Give participants a few minutes to respond.

Critical limits1,13

•	 Critical limits are the specific values used to separate acceptable levels of 
identified hazards from unacceptable levels of hazards. A critical limit sets 
the boundaries to ensure your HMB is producing safe milk. 

•	 Establishing critical limits is the third principle of HACCP and the eighth 
step in the process. 

•	 Critical limits must be established and specified at each CCP. 

•	 Depending on the CCPs set by your HMB, critical limits can be set for 
factors such as temperature, time, bacterial concentration before or after 
pasteurization, and serological blood levels of infectious diseases. 

•	 There may be situations in which one CCP can be controlled by more than 
one critical limit. 

Sources of information for setting critical limits

•	 Recognized HMB guidelines (Human Milk Banking Association of North 
America, Italian Association of Human Milk Banks, UK National Institute for 
Health and Care Excellence).

•	 Scientific data and publications. 

•	 Information from experts (infectious disease experts, neonatologists, 
pediatricians, academics).

Setting critical limits3,13

•	 When data and information for establishing a reliable critical limit are not 
available, conservative values should be utilized. 

•	 All references and rationale for setting critical limits should be recorded 
and saved at the HMB as part of the supporting documentation for the 
HACCP plan.

•	 Depending on the needs and capacity of regions, critical limits can vary. For 
example, the critical limit for microbial content in milk post-pasteurization 
is 10 CFU/μL in the United Kingdom, while the critical limit is 0 CFU/μL 
(no growth) bacterial content in Canada, Brazil, Italy, Norway, France, 
Switzerland, and the United States.

EXAMPLE

ASK

EXPLAIN

EXPLAIN
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Lesson plan: learning
Operating limits 

Operating limits13,14

•	 Operating limits are used to prevent a deviation from critical limits and 
can help staff take action to prevent loss of control before a critical limit is 
exceeded. 

•	 Operating limits are often set at a level that would be reached before the 
critical limit is violated. 

•	 Current national guidelines for human milk banking have not set operating 
limits. However, choosing to operate your HMB at a more conservative limit 
may facilitate taking corrective action when required.

Lesson plan: activity 8
Setting critical limits 

•	 The objective of Activity 8 is to identify the critical limits appropriate for 
your setting.

•	 For this activity, please work as a team to complete Activity 8 table found in 
your workbook. Please refer to Appendix 13 for additional resources. 

•	 This table should provide information on the specific critical limits 
appropriate for controlling each of the CCPs identified in Activity 7. 

•	 Begin by having a discussion with your team about appropriate limits for 
each CCP. 

•	 Next, start to review national guidelines and published recommendations 
for best practices in HMBs. Please refer to Appendix 8 for an example of a 
completed critical limits table. 

Answer the following questions to complete the activity:

•	 Where did you find evidence to support your critical limits?

•	 Do other countries have similar critical limits in their guidelines? 

•	 How do your critical limits differ from those in Appendix 8?

•	 How do you justify having critical limits more or less conservative than 
those listed in Appendix 8?

step 8: establsih critical limits for each ccp

ACTION

EXPLAIN

EXPLAIN
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Identify a monitoring system for each CCP in their HACCP plan.

KEY TAKE-AWAY 
•	 The fourth principle of HACCP and the ninth step in the process 

is establishing monitoring procedure--a planned sequence of 
measurements and observations used to assess if a CCP is under 
control. 

LESSON PLAN 

Learning

•	 Definition of a monitoring system

•	 Design of an effective monitoring system

Activity 9

•	 A monitoring system

TIME FRAME • 2 HOURS 
•	 45-minute lecture

•	 1-hour 15-minute activity

step9
step 9

Establish a monitoring 
system for each CCP.

step 9: establish a monitoring system for each ccp

2 hr
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Lesson plan: Learning
Definition of a monitoring system

Can anyone provide an example of a monitoring system?

•	 Give participants a few minutes to respond.

Monitoring procedures1,13

•	 A monitoring procedure is a planned sequence of measurements and 
observations used to assess if a CCP is under control. 

•	 Establishing monitoring procedures is the fourth principle of HACCP and 
the ninth step in the process. 

•	 As monitoring procedures are designed to detect loss of control at the 
CCP, each monitoring procedure must be a scheduled measurement or 
observation of the critical limits for each.

•	 An effective monitoring system will specify how, when, and by whom monitoring 
steps will be performed. The purpose of a monitoring system includes:

4	 Measuring and establishing records to trend the performance of the HMB 
at each CCP and to ensure that the HMB complies with its HACCP plan.

4	 Determining when the HMB is performing at a level that would result in a 
loss of control at the CCP, such that there is deviation from a critical limit.

•	 The manager of an HMB can use the monitoring process to show that the operation 
and conditions of the HMB are in compliance with the HACCP plan. To prevent loss 
of control at the CCPs, an effective monitoring system will provide information on 
critical limits with adequate time to allow for any adjustments to the process.

Types of monitoring13

•	 As with other steps in the HACCP plan, there are many ways to effectively 
monitor the critical limits of a CCP. Each HMB must choose the method that 
corresponds to their needs and resources. 

•	 For some CCPs in the HMB process, monitoring can be performed on a 
batch basis or on a continuous (100%) basis. 

4	 When feasible, continuous monitoring should always be performed, as it 
is more reliable and can detect shifts around target levels (e.g., bacterial 
counts). 

4	 When monitoring is performed on random samples or batches, the fre-
quency and amount of monitoring must be high enough to provide assur-
ance that the CCP is being controlled.

•	 All monitoring procedures performed during the HMB process should 
result in written documentation, which serves as a record of all operating 
procedures and conditions. In the event of a loss of control, monitoring 
records are also essential for permitting corrective action as well as for 
adjusting process steps if there is a trend toward a loss of control. 

ASK

EXPLAIN

EXPLAIN
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•	 The final step of the monitoring process is evaluation of the monitoring 
records by a designated person(s) with the authority, knowledge, and skills 
to carry out corrective actions when indicated.

•	 For a monitoring system to be effective, the person responsible for the 
monitoring procedure must be clearly defined. In addition, all individuals 
carrying out monitoring procedures must be adequately trained in the 
procedures for the CCP for which they are responsible. All responsible 
individuals must have timely access to monitoring information, must have 
no bias in monitoring, and must accurately report all monitoring activity.

Lesson plan: learning
Design of an effective monitoring system 

The four questions that monitoring systems answer13

•	 Monitoring procedures determine if the control measures discussed in Step 
6 are being implemented to control the hazards at the CCP and ensure that 
critical limits are not exceeded. Appendix 9 contains an example monitoring 
system for an HMB. Monitoring specifications for each CCP should answer the 
following questions:

4	 What is being monitored? 

4	 What are the procedures for monitoring?

4	 How should monitoring be performed?

4	 Who is responsible for monitoring?

What is being monitored?13

•	 Many different components of the HMB process can and should be 
monitored to determine compliance with a critical limit. 

•	 Monitoring systems can include measurements and observations of 
temperature and time of a thermal process, temperature and time of 
cold storage, visual examination of a storage container or pasteurization 
process, serological screening, and microbiological testing.

What are the procedures for monitoring?3,6,13

•	 Deviations from critical limits must be detected as soon as possible to 
permit adequate time for corrective action to be taken and to limit the 
amount of affected milk. 

•	 When possible, monitoring procedures should provide real-time results and 
should avoid lengthy analysis procedures. To effectively monitor the CCPs 
identified at your HMB, measuring equipment must be properly selected and 
calibrated. 

step 9: establish a monitoring system for each ccp

EXPLAIN

EXPLAIN

EXPLAIN
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•	 The monitoring equipment used at your HMB will depend on your facility’s 
capacity and methods of screening donors and treating donated milk. For 
example, some HMBs use microbiological cultures, phosphate tests, and 
titratable acidity to monitor milk post-pasteurization, while others use the 
bright green bile 2% lactose test. 

Monitoring equipment3,15

•	 Timer

•	 Microbiological cultures	

•	 Serological tests

•	 Phosphate tests

•	 Titratable acidity tests

•	 Bright green bile 2% lactose test	  

How should monitoring be performed?3,13,14 

•	 When possible, continuous monitoring is preferred over noncontinuous 
monitoring. Continuous monitoring is only effective when the monitoring 
results are regularly reviewed and corrective action is taken when 
necessary.

•	 When noncontinuous monitoring is utilized, the frequency of monitoring 
must be determined by knowledge of the HMB process and scientific data. 
If problems are detected in the HMB process, the frequency of monitoring 
may need to be increased. 

•	 Guidelines vary worldwide for monitoring human milk post-pasteurization, 
with some HMBs monitoring every batch and others conducting monitoring 
procedures for this step randomly, or at least once per a month or every ten 
cycles, whichever comes first. 

Types of continuous monitoring3

•	 Measurements of time and temperature of pasteurization.

•	 Monitoring container closures.

•	 Monitoring microbiological activity of all pasteurized milk.

•	 Monitoring the serological tests of all potential and current donors.

Who is responsible for the monitoring?1,13,14

•	 Responsibility for monitoring is an important consideration when 
developing the HACCP plan. Variability in HMB settings and staff can dictate 
who is responsible for monitoring the CCP.  

EXAMPLE

EXAMPLE

EXPLAIN

EXPLAIN
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•	 Individuals responsible for monitoring the CCPs must: 

4	 Have adequate training in the CCP monitoring techniques.

4	 Understand the importance of monitoring the CCP.

4	 Have access to all monitoring activity.

4	 Accurately report all activity being monitored, including all unusual devia-
tions from critical limits and usual milk processing.

4	 Have the authority, knowledge, and skills to take necessary action as out-
lined in the HACCP plan.

4	 Rapidly report deviations from critical limits.

•	 All monitoring reports must be signed by the individual responsible for CCP 
monitoring as well as one or more individuals responsible for reviewing 
official documents of the HMB. 

Types of individuals assigned to monitor CCPs3

•	 Equipment operators

•	 Supervisors

•	 Maintenance personnel

•	 Quality assurance personnel

•	 Nurses

•	 Lactation consultants

•	 Microbiologists

•	 Infectious disease specialists

Lesson plan: activity 9
A monitoring system 

•	 The objective of Activity 9 is to identify the monitoring systems appropriate 
for your setting.

•	 For this activity, please work as a team to complete Activity 9 table found in 
your workbook. Please refer to Appendix 13 for additional resources.

4	 This table should contain a detailed plan of your monitoring procedure, 
frequency, and responsible personnel. 

•	 Begin by having a discussion with your team about appropriate monitoring 
procedures. 

•	 Next, start to review national guidelines and published recommendations 
for best practices in HMBs. Please refer to Appendix 9 for an example of a 
completed monitoring procedures table. 

step 9: establish a monitoring system for each ccp

EXAMPLE

EXPLAIN
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Answer the following questions to complete the activity:

•	 Where did you find evidence to support your monitoring procedures?

•	 Do other countries have similar monitoring procedures in their guidelines? 

•	 How do your monitoring procedures, frequencies, and responsibilities differ 
from those in Appendix 9?

•	 How can you justify the safety of your monitoring system?

ACTION
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step 9: establish a monitoring system for each ccp
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Identify and establish corrective actions appropriate for controlling 
each CCP.

KEY TAKE-AWAY 
•	 The fifth principle of HACCP and the tenth step in the process is 

establishing corrective actions, which are predetermined steps that 
are necessary to take if critical limits are exceeded.

LESSON PLAN 

Learning

•	 Corrective actions 

Activity 10

•	 Development of a corrective action plan

TIME FRAME • 1 HOUR 45 MINUTES
•	 30-minute lecture

•	 1-hour 15-minute activity

step10
step 10

Establish corrective 
actions for deviations 
from critical limits.

step 10: establish corrective actions for deviations from critical limits

1 hr 45 min
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Lesson plan: Learning
Corrective actions

Corrective actions1,2,13,14

•	 Once critical limits are identified for each CCP and monitoring methods 
are in place, corrective actions must be established to account for any 
deviances. 

•	 Corrective actions are predetermined steps that are necessary to take if critical 
limits are exceeded. This step of HACCP ensures that HMBs have a plan to 
address possible deviations identified during the monitoring of critical limits.

•	 Establishing corrective actions is the fifth principle of HACCP and the tenth 
step in the process.

•	 Defined corrective action procedures are needed to determine the cause 
of the deviation and to take action to prevent a recurrence. Monitoring and 
reassessment of the deviation is required to ensure that the corrective 
action taken is effective. Corrective actions should address the root cause 
of the deviation; otherwise, the deviation could recur. 

•	 Corrective action procedures can differ depending on your setting and resources.

•	 Corrective actions should:

4	 Identify person(s) responsible for implementing corrective action.

4	 Investigate the root cause of problems.

4	 Describe the means by which the observed deviation will be corrected (i.e., 
will another sample be cultured?).

4	 Describe the action to be taken with the product processed during the 
period when the process was out of control (i.e., what will be done with the 
contaminated milk?).

4	 Provide written record of measures taken, indicating all relevant information 
(e.g., date, time, type of action, actor, and subsequent verification check).

Information that should be recorded in deviation and corrective action 
records13

•	 Date

•	 Time

•	 Type of action taken

•	 Signature of staff responsible for action and evaluation

•	 Results of evaluation: nature of deviation

•	 Cause of deviation identified

•	 Reassessment of effectiveness of corrective action

•	 Disposal of product if appropriate

•	 Authorization for disposal

EXAMPLE

EXPLAIN
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Preventative actions1,2

•	 If corrective actions for the same procedure have to be implemented 
repeatedly, preventative measures may need to be put in place. 

•	 Identification of the root cause of a problem that was established during 
corrective action procedures should be helpful in guiding this process. 
Documentation should also be taken here to measure effectiveness. 

An example of corrective action3

•	 Scenario: Microbial content is determined to be consistently high (exceeding 
the critical limit) in milk donations from a single donor. 

•	 Corrective action: Make contact with that donor, offer support, and review 
hygiene measures. Continued contamination may result in a second contact 
for educational content and support, or in a discontinuation, depending on the 
corrective action protocol established by each HMB. The protocol established 
pre-emptively for this instance is an example of establishing corrective action.

•	 An example of preventative action may be implementing more thorough initial 
support and education of new donors. 

Lesson plan: activity 10
Development of a corrective action plan

•	 The objective of Activity 10 is to write a corrective action plan appropriate for  
your setting.

•	 For this activity, please work as a team to complete Activity 10 table found in 
your workbook. Refer to Appendix 13 for additional resources. 

4	 This table should contain a detailed plan of the corrective action that will be 
taken when critical limits are reached. 

•	 Begin by having a discussion with your team about appropriate corrective actions. 

•	 Next, start to review national guidelines and published recommendations 
for best practices in HMBs. Please refer to Appendix 10 for an example of a 
completed corrective action table.

Answer the following questions to complete the activity:

•	 What corrective actions will you apply to each CCP where critical limits are reached?

•	 Are there any opportunities for rejected milk to be used in research?

•	 How do your corrective actions compare to those of other milk banks?

•	 What evidence is there to justify the safety and/or usefulness of your corrective 
actions?

step 10: establish corrective actions for deviations from critical limits

EXAMPLE

ACTION

EXPLAIN

EXPLAIN
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Establish and identify verification procedures for their HACCP plan.

KEY TAKE-AWAY 
•	 The sixth principle of HACCP and the eleventh step in the process 

is establishing verification procedures to ensure that the plan is 
working to control quality and ensure safety. 

LESSON PLAN 

Learning

•	 Verification procedures

Activity 11

•	 Verification procedures

TIME FRAME • 1 HOUR 45 MINUTES
•	 30-minute lecture

•	 1-hour 15-minute activity

step11
step 11

Establish verification 
procedures.

step 11: establish verification procedures

1 hr 45 min
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Lesson plan: Learning
Verification procedures

Verification procedures13

•	 Once the HACCP plan is implemented, it is necessary to evaluate 
its effectiveness. Similar to the concept introduced in Step 5, the 
methodologies established in previous steps must now be verified. 

•	 The purpose of verification is to ensure that the plan is working to control 
quality and ensure safety. 

•	 Establishing verification procedures is the sixth principle of HACCP and the 
eleventh step in the process.

•	 This step should be carried out initially upon implementation and then any 
time there are significant changes in the operation, in order to confirm the 
plan’s continued effectiveness. 

Types of verification2

•	 Verification procedures may be thought of as an internal audit of HACCP 
procedures. There are three types of verification: validation, ongoing 
verification, and reassessment. 

4	 Validation: This is the initial phase in which the theoretical plan is actually 
conducted. The decisions that have been made while formulating a HACCP 
plan must now be tested to ensure that they are effective and appropriate 
for the specific HMB.

4	 Ongoing verification: This is done periodically or randomly to ensure the 
plan is carried out and effective on a day-to-day basis. 

4	 Reassessment: This is applied when any changes are made to the opera-
tion that could affect HACCP plan functioning or there are any breaches of 
quality. Like validation, it looks at the plan effectiveness in general.

Standardized verification15

•	 Verification may start with reviewing existing research and best practices 
for controlling hazards in an HMB. Ultimately, milk banks must verify that 
their methods, procedures, tests, and equipment are optimal for their 
location. 

•	 For example, there are no internationally standardized screening tools or 
guidelines for screening donors. There is consensus among the guidelines 
for donor screening that screening must be performed, yet the procedures 
and tests differ according to the local prevalence of infectious disease and 
support resources available to the HMB. Considering this variation, milk 
banks that are being established can use research and expert opinion to 
adapt screening tools from existing HMBs. However, these tools must be 
validated by evaluating their effectiveness in the new setting. 

EXAMPLE

EXPLAIN

EXPLAIN
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Verification procedures1,13

•	 Inspection of physical operations, including storage, transport, and 
processing.

•	 Observation of personnel involved in different stages of processing.

•	 Review of records and analysis of deviations.

•	 Confirmation that CCPs are kept within critical limits.

•	 Validation of critical limits. 

•	 Calibration of instruments used for monitoring.

•	 Validation of screening tools.

•	 Review of corrective action effectiveness.

•	 Review of consumer complaints.

Lesson plan: activity 11
Verification procedures

•	 The objective of Activity 11 is to write the verification procedures that will be 
used in your setting and then use that procedure to verify your HACCP plan.

•	 For this activity, please work as a team to complete Activity 11 table found in 
your workbook. Refer to Appendix 13 for additional resources. 

•	 The verification flow sheet should identify the type of verification, 
responsibilities of HACCP team members, and frequency of verification.

•	 Begin by considering each CCP, identifying the various tools and methods 
used to control the hazard, then establish how these tools and methods can 
be verified. 

•	 Have a discussion with your team about appropriate verification 
procedures, then begin to review national guidelines and published 
recommendations for best practices in HMBs. Please refer to Appendix 11 
for an example verification procedure table. 

•	 As is possible, begin the process of carrying out these written verification 
procedures, depending on the operational capacity of your site.

Answer the following questions to complete the activity:

•	 Which parts of your HACCP plan need verifying? How will you verify them?

•	 Are there any parts that cannot be verified at this time? What is your plan for 
their verification?

•	 What will be the frequency of these verification procedures?

•	 Whose responsibility is it to carry out each of these verification procedures?

step 11: establish verification procedures

EXAMPLE

ACTION

EXPLAIN
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OBJECTIVES
By the end of this step, participants will be able to:

•	 Establish efficient and accurate record-keeping systems. 

KEY TAKE-AWAY 
•	 The seventh and last principle of HACCP and the twelfth step in 

the process is establishing record-keeping and documentation 
procedures. Records provide documentation of control at CCPs and 
can make managers and operators aware of CCPs that are approaching 
critical limits.  

LESSON PLAN 

Learning

•	 The importance of record keeping and documentation 

•	 Systems for tracking and tracing

•	 Record-keeping practices and recommendations 

Activity 12

•	 Record keeping and documentation

TIME FRAME • 1 HOUR 45 MINUTES
•	 30-minute lecture

•	 1-hour 15-minute activity

step12
step 12

Establish a record-keeping 
and documentation 
process.

step 12: Establsih a record keeping and documentation process

1 hr 45 min
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Lesson plan: Learning
The importance of record keeping and documentation

Importance of record keeping and documentation2,13

•	 To properly demonstrate your HMB's adherence to the HACCP plan, complete 
HACCP records are needed. Records provide documentation of control at CCPs 
and can make managers and operators aware of CCPs that are approaching 
critical limits. 

•	 Establishing record-keeping and documentation procedures is the seventh 
and last principle of HACCP and the twelfth step in the process.

•	 Record keeping is applicable to high- and low-resource settings and can 
include both manual and digital systems of documentation.

•	 Without proper records and documentation, it is not possible to identify 
trends toward critical limits that would enable you to make operational 
adjustments and to take timely corrective action. 	

Lesson plan: Learning
Systems of tracking and tracing	

Systems of tracking and tracing1-3,15

•	 Each HMB is responsible for clinical and quality control, which requires 
administrative systems of record keeping. 

•	 There is currently no evidence supporting the most effective and efficient 
tracking and tracing systems, but there is consensus that tracking and 
tracing of the collection and administration of donations are needed to 
guarantee the safety of DHM. This means that all donor milk fed to an infant 
must be traced back to its treatment record and the expression from the 
original donor mother.

•	 Software systems developed and used by HMBs can facilitate tracking and 
tracing, but there are many appropriate methods and procedures. When 
deciding upon a system for tracking and tracing, the milk bank should 
consider available resources, such as staff time and money. Implementing 
effective tracking and tracing methods in HMBs may address safety 
concerns that create barriers for the expansion of human milk banking and 
thus potentially increase the use of donor milk.

•	 Some milk banks make records available to local health authorities. This 
may include periodic reports of donations, quality control test results, total 
volume of milk collected, and/or total number of recipients. 

•	 HMBs should, at minimum, be able to produce the necessary 
documentation when a deviation of critical limits must be evaluated or 
their organization is being audited. Certain locations have routine sample-
location “drills” to ensure the functioning of their tracking and tracing 
system and to maintain staff training on record recall.

EXPLAIN

EXPLAIN
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Lesson plan: Learning
Record-keeping practices and recommendations

Types of record keeping and documentation2

•	 HACCP plan development and utilization:

4	 CCP critical limits

4	 Monitoring data and time

4	 Monitoring observations and measurements

4	 Operator’s signature or initials

4	 Identification of deviation, if applicable

оо Amount of affected milk in deviation

оо Nature of deviation

оо Description of corrective action taken

4	 Reviewer's signature or initials

4	 Date of review

4	 Results of verification activities

оо Equipment testing and evaluation

оо Date of verification	

Tracking from milk donor to infant recipient6,12,15 

•	 DHM containers should be labeled clearly for identification at all stages. 
Local authorities should determine the length of time needed to keep 
records that are critical to the safety and quality of DHM. These records 
should be confidential and held in a secure place. 

•	 DHM must be tracked from the donor through to the recipient hospital. 
Once milk has been delivered to the hospital or neonatal intensive care unit, 
record-keeping responsibilities continue with the hospital’s medical record. 
Inappropriately labeled milk cannot be accepted. It is crucial that HMBs only 
use locations that comply with tracking procedures outlined by the milk 
bank. 

Records kept by the hospital or neonatal intensive care unit for each bottle of 
DHM15

•	 Name of the recipient

•	 Date of birth of recipient

•	 Date of administration

•	 Batch number

•	 Condition of the donor milk on arrival following transport

step 12: Establsih a record keeping and documentation process

EXAMPLE

EXPLAIN

EXAMPLE
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•	 Storage conditions

•	 When possible, the health outcome of the recipient.

•	 Additional monitoring may include records of:

4	 Refrigerator and freezer temperatures

4	 Pasteurization processes (heat treatment, time)

4	 Stock control

4	 Bacteriological test results by batch

Records kept by the HMB for each batch of DHM15

•	 The donor:

4	 Donor ID

4	 Consent

4	 Donor screening forms with relevant medical history and results of  
serological tests 

•	 The container, pre-pasteurization: 

4	 Donor ID

4	 Date of expression

4	 A testing log, including the tests undertaken and their results

•	 The container, post-pasteurization:

4	 Samples making up the batch

4	 Batch number

4	 A testing log, including the tests undertaken and their results

4	 Pasteurization details, including date of the pasteurization

4	 Instructions to keep frozen and use within 24 hours (if defrosted)

4	 An expiry date (no later than six months from expression)

Lesson plan: activity 12
Record keeping and documentation

•	 The objective of this activity is to identify what record-keeping procedures 
and documentation will be used in your HMB to appropriately catalog 
HACCP plan utilization. 

•	 For each process step, consider the documentation that will be necessary 
to accurately track and trace DHM from collection at your HMB to allocation 
to infants in the hospital. Please refer to Appendix 13 for recommended 
resources. Your HACCP team will have to create these documents or find 

EXPLAIN

EXAMPLE
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examples of record-keeping documents found at other HMBs and adapt 
them to your own needs. 

•	 Begin by having a discussion about record keeping with your HACCP team. 

•	 Next, review national guidelines and published recommendations for 
best practices in HMBs. Please refer to Appendix 12 for an example of 
documentation required for recording information at each CCP as well as 
example labeling forms for DHM.

Answer the following questions to complete the activity:

•	 Does your milk bank have access to automated tracking software? What other 
systems are available?

•	 How will your milk bank track information specific to CCPs?

•	 What information will be placed directly on bottle labels and what information 
will be filed away?

•	 What is the most appropriate location to keep each document?

•	 Who will create these documents?

•	 How will your HMB coordinate with the hospital in managing records?

•	 Who will be responsible for maintaining these records? How will this person be 
accountable?

step 12: Establsih a record keeping and documentation process

ACTION
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Section C:
Review of the HACCP 
workshop
OBJECTIVES

By the end of the section, participants will be able to:

•	 Feel prepared to implement their HACCP plan in their setting.

•	 Understand the next steps they should take in implementing their HACCP 
plan.

KEY TAKE-AWAY 

•	 The successful implementation of a HACCP plan relies on allocation of the 
HACCP plan, training for HACCP implementation, and maintenance of the 
HACCP plan.

LESSON PLAN 

Learning

•	 HACCP explained

Closing remarks

TIME FRAME • 15 MINUTES 

•	 15-minute lecture 15 min

Implementing your HACCP plan

Next steps for your HMB17

•	 Now that you have finished the workshop and have a better understanding 
of HACCP, it is up to you to be a valued HACCP team member.

EXPLAIN
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•	 By applying the HACCP principles learned in this training workshop and 
using the site-specific HACCP training plan created during each activity, 
your HACCP team can help improve and ensure systems of safety and 
quality at your HMB.

•	 The successful implementation of a HACCP plan relies on three principles: 

4	 Allocation of the HACCP plan to operatives, supervisors, and managers.

4	 Training for HACCP implementation. 

4	 Maintenance of the HACCP plan. 

Allocation of the HACCP plan to operatives, supervisors, and managers17

•	 HMBs should assign responsibility of HACCP management to a trained 
staff member who can report on the progress of HACCP implementation to 
senior management. 

•	 Once implementation of the HACCP plan is complete, the HACCP 
implementation manager can transfer responsibility of everyday HACCP 
maintenance to operatives and supervisors working on the HMB floor.

•	 If the HACCP plan is developed without the initial input of the implementing 
manager, the plan as well as its background, objectives, and output should 
be fully discussed with the manager.  

•	 The manager should be provided an opportunity to suggest modifications 
to the HACCP plan if necessary. 

•	 It is important for individuals implementing the HACCP plan to take 
ownership of the plan.  

Training for HACCP implementation17

•	 For successful implementation of the HACCP plan, all personnel must have 
thorough training on the following topics:

4	 Sources of hazards in DHM and the effect of hazards on milk safety and quality. 

4	 The terms critical limits, monitoring procedures, and corrective actions, 
and their role in control of DHM safety.

4	 CCP, their role in DHM safety, and the nature of control required for CCP. 

4	 Protocols for monitoring procedures, corrective actions, record keeping, 
and verification procedures for which they are responsible. 

4	 Maintenance of the HACCP plan.

Maintenance of the HACCP plan17

To ensure HACCP plan maintenance, the HACCP implementation manager must:

•	 Regularly review record keeping and documentation.

•	 Listen to employees’ ideas, especially those concerning changes to the 
HACCP plan. 

section c

EXPLAIN

EXPLAIN

EXPLAIN
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•	 Execute formal external and internal auditing of the HACCP 
plan and HMB policies and procedures.

•	 Regularly review changes in legislation, new scientific data, 
changes in DHM usage that may affect hazard identification, 
CCPs, and critical limits.

4	 Remember to review and adjust your plan as necessary.

4	 Adjustments are needed in your HACCP plan when: 

•	 There is loss of control in a CCP.

•	 Changes have been made in the HMB processing plan.

•	 New equipment or material is introduced in your facility.

•	 Information about a new hazard that could affect the safety 
of DHM.

•	 New individuals join your HACCP team.

Closing remarks

Summary of workshop

•	 This workshop was intended for new and existing HMBs to 
gain a better understanding of HACCP and to facilitate the 
development of a site-specific HACCP plan that will meet 
local needs.  

•	 We hope that the instruction and examples provided you the 
necessary tools and knowledge to complete each activity and 
leave this workshop with a finalized HACCP plan specific to 
the needs of your HMB.

EXPLAIN
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Product name Donor human breast milk 

Physical state (frozen solid, liquid) Frozen on arrival, thawed to liquid 
according to procedures (in refrigerator 
no longer than 4–8 days) 

Color White to yellowish cream

Container Food-grade plastic bottles with sealed 
lids

Packaging in transport Insulated, rigid container; dry ice 
allowable

Shelf life Raw: 12 months

Pasteurized, frozen: 12 months

Pasteurized, defrosted: 24 hours

Labeling on storage container Name of donor, date of collection, 
pasteurization, date of pasteurization, 
donor’s number, identification of bank, 
date of freezing, batch number

Bacteriological characteristics Pre-pasteurization: No 
Enterobacteriaceae or Staphylococcus 
aureus; Post-pasteurization: 0 CFU/μL 
(no growth)

Section D:
Appendices

human milk bank role skills/staff credentials

HACCP leader Head neonatologist MD

Milk safety specialist Microbiologist MS

Pasteurization 
technician 

Nursing RN

appendix 1. Example HACCP Team.

appendix 2. example of product description. 
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Weight Less than 1,500 g (very low-birthweight)

Gestational age Less than 37 completed weeks of 
gestation

Disease state/condition History of necrotizing enterocolitis, 
feeding intolerance, etc. 

Other indicators Physician order, infants without access 
to mother’s own milk, infants with 
mothers who have a contraindication 
to breastfeeding (medication, illness), 
infants taking enteral nutrition

Prioritization for allocation of DHM 1.	 (First priority) Premature infants 
who are sick.

2.	 Premature infants who are well.

3.	 Infants 0 to 12 months old with 
medical conditions likely to respond 
to DHM therapy. 

4.	 Children older than 12 months with 
medical conditions likely to respond 
to DHM therapy. 

5.	 Research contracts for clinical use 
in well-designed studies.

6.	 Children older than 12 months with 
chronic medical conditions and high 
normal functioning and low-dose 
need to DHM therapy.

7.	 Children older than 12 months with 
chronic medical conditions and 
high-normal functioning and high-
dose need to DHM therapy.

8.	 Children older than 12 months with 
chronic medical conditions and low-
level functioning and low-dose need 
to DHM therapy. 

9.	 Children older than 12 months with 
chronic medical conditions and 
low-level functioning and high-dose 
need to DHM therapy.

10.	 Infants for short-term use, no 
specific medical condition.

11.	 Laboratory research (milk that 
cannot be used for human 
consumption due to contamination).

appendix 3. Definition of Consumer: Indications for dHM and Prioritization.6 
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Process Step

1.	 Donor recruitment

2.	 Donor screening

3.	 Milk expression
4	Milk expression at home
4	Milk expression at the HMB
4	Transportation

4.	 Milk handling
4	Storage
4	Transportation
4	Tracking and tracing

5.	 Milk processing 
4	Thawing and pooling
4	Milk screening: pre-pasteurization
4	Treatment and pasteurization
4	Milk screening: post-pasteurization
4	Fortification
4	Disposal

6.	 Allocation and recipient prioritization

appendix 4. Example Flow Diagram. 

Process Type Present in Flow Diagram (Y/N)

Step(s) for recruiting donors

Step(s) for screening donors

Step(s) for milk expression

Step(s) for milk handling

Step(s) for milk processing

Step(s) for milk allocation and recipient 
prioritization

appendix 5. Verification Checklist.
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Process  
Step

Hazard Origin of 
Hazard 
(present, 

introduced, 

growth, or 

survival)

Acceptable 
Level In 

Milk

Control/
Prevention

Likelihood  
*  

Severity

Justified
Hazard= 
Yes/No

1 and 2. Donor 
recruitment / 
selection

Physical: none.

Chemical: mother 
is a smoker or using 
nicotine replacement 
therapy.12,15,18-26 

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 
serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Medium  
*  
Medium

No

Chemical: mother 
regularly uses 
excessive amounts of 
alcohol.15,21,26,30-39

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 

serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Medium  
*  
Medium

No

Chemical: mother uses 
recreational or habit-
forming drugs.15,21,26,40-45

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 

serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Low  
*  
Medium

No

Chemical: mother is 
receiving medication or a 
medical intervention that 
is contraindicated during 
breastfeeding, including 
antidepressants, 
cytotoxic medication, 
pharmacologically active 
herbal products, and 
exposure to diagnostic 
radioactive isotopes. 
15,16,26,46-62

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 

serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Low  
*  
High

No

Microbiological: mother 
has a sepsis postsurgery 
or infant with sepsis 
postdelivery.15,63

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 

serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Low  
*  
High

No

appendix 6. Example Complete Hazard Assessment. 
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Microbiological: mother 
has tested positive for 
HIV, CMV, hepatitis B or 
C, HTLV type I or II, or 
syphilis.15,26,63-73

Present: from 
mother.

None. Donor screening63,68-72 
written or telephone 
questionnaire,27-29 

serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Medium  
*  
High

Yes

Microbiological: mother 
has a local breast 
disease such as infective 
or non-infective mastitis 
or candida.15,63

Present: from 
mother.

None. Donor screening: 
written or telephone 
questionnaire,27-29 
serologic testing, 
informed written 
consent, knowledge 
from individual 
conducting screening 
of donors.6

Low  
*  
High

No

3a. Milk 
expression at 
home

Physical: none.

Chemical: use of paraffin 
skin creams unsuitable 
for ingestion that may 
contaminate the milk.74,75

Introduced: poor 
hygiene.

None. Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
education on paraffin 
products that can 
contaminate milk.74,75

Low  
*  
High 

No

Microbiological: 
pathogens (E. coli and 
Staph aureus) introduced 
through poor hand-
washing.81,82 

Introduced: poor 
hygiene.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 

hand-washing,85-88 use 
of alcohol rubs.87,89

Low 
*  
High

No

Microbiological: breast 
pump that has not been 
adequately sterilized 
or used without the 
appropriate barrier 
device to prevent 
exposure to aerosols of 
milk or water. Example: 
Staph aureus.81,82,90-92 

Growth and 
introduction: 
poor hygiene 
practice.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 
hand-washing,85-88 use 
of alcohol rubs,87,89 use 
of clean pump kits and 
bottles and proper 
cleaning of pump 
kits,79,88,93,94 and proper 
storage of milk.95-97

Low  
*  
High

No

Microbiological: 
containers that are not 
sterilized or become 
contaminated.79,81,82

Growth and 
introduction: 
poor hygiene 
practice.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 
hand-washing,85-88 use 
of alcohol rubs,87,89 use 
of clean pump kits and 
bottles and proper 
cleaning of pump 
kits,79,88,93,94 and proper 
storage of milk.95-97

Low  
*  
High

No

Microbiological: 
expressed milk not 
refrigerated or stored 
correctly. (Spoilage 
bacteria)98-100

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing 
of milk. Freezer 
and refrigerator 
temperatures are 
monitored.97,101-107

Medium  
*  
Medium

No
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Microbiological: bottle 
not sealed properly. 
(Spoilage bacteria)108,109

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing of 
milk.108,109

Medium  
*  
Medium

No

Chemical and 
Microbiological: 
incorrect label placed 
on the bottle.110 No date 
available=milk stored for 
too long. No mother’s 
details=unable to withdraw 
if a problem is reported 
by the mother. (Disease, 
virus, alcohol, smoking, 
etc.)

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing 
of milk, including 
proper labeling of all 
expressed and stored 
milk.16,110 

Medium  
*  
Medium

No

3b. Milk 
expression at the 
HMB

Physical: none.

Chemical: none.

Microbiological: 
pathogens (E. coli and 
Staph aureus) introduced 
through poor hand-
washing.81,82 

Introduced: poor 
hygiene.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 

hand-washing,85-88,111,112 

use of alcohol rubs.87,89 

Low  
*  
High

No

Microbiological: breast 
pump that has not been 
adequately sterilized 
or used without the 
appropriate barrier 
device to prevent 
exposure to aerosols of 
milk or water. Example: 
Staph aureus.81,82,90-92

Growth and 
introduction: 
poor hygiene 
practice.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 
hand-washing,85-88 use 
of alcohol rubs,87,89 use 
of clean pump kits and 
bottles and proper 
cleaning of pump 
kits,79,88,93,94 and proper 
storage of milk.95-97

Low  
*  
High

No

Microbiological: 
containers that are not 
sterilized or become 
contaminated.79,81,82

Growth and 
introduction: 
poor hygiene 
practice.

No E.coli and 
Staph aureus.

Mothers are trained on 
hygienic expressing 
of milk,76-80 including: 
general food safety,83,84 
hand-washing,85-88 use 
of alcohol rubs,87,89 use 
of clean pump kits and 
bottles and proper 
cleaning of pump 
kits,79,88,93,94 and proper 
storage of milk.95-97

Low  
*  
High

No

Microbiological: 
expressed milk not 
refrigerated or stored 
correctly. (Spoilage 
bacteria) 98-100

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing 
of milk. Freezer 
and refrigerator 
temperatures are 
monitored.97,101-107

Medium  
*  
Medium

No
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Microbiological: bottle 
not sealed properly. 
(Spoilage bacteria) 108,109

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing 
of milk. 

Medium  
*  
Medium

No

Chemical and 
microbiological: 
incorrect label placed 
on the bottle.110 No date 
available=milk stored for 
too long. No mother’s 
details=unable to 
withdraw if a problem is 
reported by the mother. 
(Disease, virus, alcohol, 
smoking, etc.)

Growth and 
introduction: 
poor storage 
practice.

Mothers are trained on 
hygienic expressing 
of milk, including 
proper labeling of all 
expressed and stored 
milk.16,110

Medium  
*  
Medium

No

3c. 
Transportation 
(home to milk 
bank)

Physical: glass from a 
cracked glass container.

Introduced: poor 
handling.

No foreign 
body 
contamination.

Mothers are trained on 
the correct handling 
and use of milk 
containers.113,114

Low  
*  
Medium

No

Chemical: none.

Microbiological: milk 
thaws due to not being 
properly frozen prior to 
transport. 

Growth: poor 
temperature 
control.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained 
on correct handling of 
milk, including proper 
storage.85,86,95-97,107

Medium  
*  
Medium

No

4a. Milk handling: 
storage

Physical: none.

Chemical: none.

Microbiological: 
expressed milk not 
refrigerated or stored 
correctly.  (Spoilage 
bacteria) 98-100

Growth and 
introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Mothers are trained on 
hygienic expressing 
of milk. Freezer 
and refrigerator 
temperatures are 
monitored.97,101-107

Medium  
*  
Medium

No

Microbiological: 
incorrect separation 
of pasteurized and 
non-pasteurized milk. 
Possible pathogen 
or spoilage bacteria 
presence.

Introduced: 
incorrect 
storage 
practices.

No pathogens 
and limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on correct 
storage, identification, 
and separation of 
pretreated and post-
treated milk.115

Low  
*  
High

No

4b. Milk handling: 
transport

Physical: glass from a 
cracked glass container.

Introduced: poor 
handling.

No foreign 
body 
contamination.

Mothers and milk bank 
staff are trained on 
the correct handling 
and use of milk 
containers.113,114

Low  
*  
High

No

Chemical: none.
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Microbiological: milk 
thaws due to not being 
properly frozen prior to 
transport. 

Growth: poor 
temperature 
control.

Limited 
amount of 
spoilage 
bacteria.

Mothers and milk bank 
staff are trained on 
correct handling of 
milk including proper  
storage.85,86,95-97,107 
Control of temperature 
is handled 
through storing 
in a temperature-
controlled container 
(ice box) and time 
monitoring.95,106,107

Medium  
*  
Medium

No

4c. Milk handling: 
tracking and 
tracing

Physical: none.

Chemical: none.

Chemical and 
Microbiological: no label 
placed on the bottle.110 No 
date available=milk stored 
for too long. No mother’s 
details=unable to withdraw 
if a problem is reported 
by the mother. (Disease, 
virus, alcohol, smoking, 
etc.)

Growth and 
Introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on hygienic 
expressing of milk, 
including proper 
labeling of all 
expressed and stored 
milk.16,110

Medium  
*  
Medium

No

5a. Thawing and 
pooling

Physical: none.

Chemical: none.

Microbiological: poor 
thawing process 
(no temperature 
and time control) 
leading to bacteria 
growth (Spoilage 
bacteria)108,109,116,117

Growth and 
Introduction: 
poor storage 
practice.

Limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on the correct 
thawing process.16

Medium  
*  
Medium

No

Microbiological: poor 
thawing process where 
milk container falls 
over in hot water bath 
leading to bacteria-
containing water (E. coli) 
contaminating the milk. 
(Virus)108,109,117,118

Growth and 
Introduction: 
poor handing 
practice.

No pathogens. Milk bank staff are 
trained on the correct 
thawing process.

Low  
*  
High

No

Chemical and 
Microbiological: no label 
placed on the bottle.110 

No date available=milk 
stored for too long. No 
mother’s details=unable 
to withdraw if a problem 
is reported by the 
mother. (Disease, virus, 
alcohol, smoking, etc.)

Growth and 
Introduction: 
poor labeling / 
traceability.

Limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on hygienic 
expressing of milk, 
including proper 
labeling of all 
expressed and stored 
milk.16,110

Medium  
*  
Medium

No

Microbiological: 
pathogens (E.coli and 
Staph aureus) introduced 
through poor hand-
washing.81,82

Growth and 
Introduction: 
poor hygiene

No E.coli and 
Staph aureus.

Milk bank staff are 
trained on hygienic 
handling of milk, 
including proper hand-
washing,85-88,111,112 use of 
alcohol rubs,87,89 and 
use of gloves.119-121

Low  
*  
High

No
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5b. Treatment / 
pasteurization 
(includes 
cooling)

Physical: none.122,123

Chemical: none.

Microbiological: 
pathogens and spoilage 
bacteria present in milk 
from prior mishandling 
of the milk.103,109

Present: in the 
milk.

No pathogens 
and limited 
spoilage 
bacteria.

The milk is pasteurized 
/ treated to eliminate 
or reduce the bacteria 
to an acceptable lev
el.6,15,16,63,100,117,124-126

Medium 

* 
High

Yes

Microbiological: spoilage 
bacteria growth due 
to poor cooling of the 
milk.108

Growth: in the 
milk.

Limited 
amount of 
spoilage 
bacteria.

The milk bank staff are 
trained on the correct 
cooling process.6,15,16,26

Medium  
*  
Medium

No

5c: Fortification (Not applicable to all 
sites.)

5d: Milk 
screening pre-
pasteurization

(Not applicable to all 
sites.)

5e. Milk 
screening post-
pasteurization 
(microbiological 
testing)

Physical: none.

Chemical: none.

Microbiological: 
presence of pathogens 
(Staph aureus and E. coli) 
due to incorrect or poor 
pasteurization.

Growth: poor 
processing.

No pathogens. The milk is screened 
to check that the 
pasteurization process 
was effective.6,15,16,63

Low  
*  
High

No

5f. Disposal Physical: none.

Chemical: none.

Microbiological: none.

6. Allocation 
and recipient 
prioritization 
(issue of milk)

Physical: glass from a 
cracked glass container.

Introduced: poor 
handling.

No foreign 
body 
contamination.

Milk bank staff 
are trained on the 
correct handling 
and use of milk  
containers.6,15,16,113,114

Low  
*  
High

No

Chemical: none.

Chemical and 
microbiological: no label 
placed on the bottle.110 

No date available=milk 
stored for too long. No 
mother’s details=unable 
to withdraw if a problem 
is reported by the 
mother. (Disease, virus, 
alcohol, smoking, etc.)

Growth and 
introduction: 
poor labeling / 
traceability.

Limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on hygienic 
expressing of milk, 
including proper 
labeling of all 
expressed and stored 
milk.6,15,16,110

Medium  
*  
Medium

No
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Process Step Hazard Critical Control Point (CCP) Decision Tree

Q1 Q2 Q3 Q4 CCP

1 and 2. Donor 
recruitment / 
selection

Microbiological: 
mother has tested 
positive for HIV, 
CMV, hepatitis 
B or C, HTLV 
type I or II, or 
syphilis.2,10,50-60

Yes: donor 
screening and 
serological 
testing are 
both used as 
preventative 
measures.

Yes: this step 
in the process 
is designed to 
reduce the hazard 
to an acceptable 
level. 

  CCP-
1 (B)

5c. 
Treatment / 
pasteurization 
(includes 
cooling)

Microbiological: 
pathogens and 
spoilage bacteria 
present in milk 
from prior 
mishandling of 
the milk.103,109

Yes: 
pasteurization is 
used to eliminate 
or reduce the 
bacteria to an 
acceptable level.

Yes: this step 
in the process 
is designed to 
reduce the hazard 
to an acceptable 
level. 

CCP-
2 (B)

appendix 7. Example of CCP Identification Using the CCP Decision Tree.

appendix 8. example of Critical Limits for CCPs.

Process Step CCP Hazard Critical Limits

1 and 2. Donor 
recruitment / selection

CCP-1 (B) Microbiological: mother 
has tested positive for 
HIV, CMV, hepatitis B or 
C, HTLV type I or II, or 
syphilis.15,26,63-73

No acceptable level of 
infectious disease by 
serological testing or as 
determined by high-risk 
behaviors.15,16,127

5c. Treatment / 
pasteurization (includes 
cooling)

CCP-2 (B) Microbiological: 
pathogens and spoilage 
bacteria present in milk 
from prior mishandling 
of the milk.103,109

0 CFUs/μL (no growth)6,16

Microbiological: milk is 
exposed to excessive 
temperature due to 
not being properly 
handled (chilled) prior to 
transport.

Growth: poor 
temperature 
control.

Limited 
amount of 
spoilage 
bacteria.

Milk bank staff are 
trained on correct 
handling of milk. 
Including proper 
storage.85,86,95-97,107 
Control of temperature 
is handled 
through storing 
in a temperature-
controlled container 
(ice box) and time 
monitoring.95,106,107 

Medium  
*  
Medium

No
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appendix 9. Example of Monitoring System.

Process Step CCP Hazard Monitoring: Procedure, Frequency, Responsibility

1 and 2. Donor 
recruitment / 
selection

CCP-1 
(B)

Microbiological: 
mother has 
tested positive 
for HIV, CMV, 
hepatitis B 
or C, HTLV 
type I or II, or 
syphilis.15,26,63-73

Procedure: 

Review of medical records from different health care 
professionals (primary care providers and pediatricians).

Telephone or in-person interview conducted by milk bank 
staff (milk bank coordinator or the milk bank nurse).

Potential donors are asked about:3,5,12,15,16

•	 General health and medical history of mother and infant 
(acute/chronic infections, recent vaccinations, and/or 
blood transfusions).

•	 Exposure to HIV, toxoplasmosis, tuberculosis, syphilis, 
hepatitis, rubella, herpes, CMV, and Creutzfeldt–Jakob 
disease (CJD).

•	 Risky behaviors excluding donors include:
4	 Piercing or tattooing without a throw-away, single-

use instrument, or acupuncture not practiced 
by an authorized medical doctor and without the 
use of throw-away needles within the six months 
preceding the donation.

4	 Traveling to the endemic zones for tropical diseases 
within the three months preceding the milk donation.

4	 Receiving blood products, blood transfusion, or 
organ transplants within the six months preceding 
the donation.

4	 In the United States, milk donations are not 
accepted from women who were in the United 
Kingdom for more than three months or in Europe 
for more than five years between 1980 and 1996 due 
to higher risk of CJD exposure.

4	 Receiving a cornea or dura mater transplant and 
using human pituitary-derived growth hormone are 
excluded permanently because of the risk of CJD.

•	 Surgeries and diagnostic or therapeutic interventions 
must be evaluated for underlying pathology and the 
presence of blood transfusions. 

Frequency:

Potential donors will be screened and tested before milk is 
accepted by milk bank. Existing donors will be re-screened 
every three months if they continue to donate.

Responsibility:

A designated nurse in the HMB will collect and review all 
interview and medical information on potential and current 
donors. This designated nurse will record the levels at each 
CCP and determine if the mother is eligible to donate. The HMB 
supervisor will review all records and confirm the assessment 
performed by the designated nurse. 
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5c. Treatment / 
pasteurization 
(includes 
cooling)

CCP-2 
(B)

Microbiological: 
pathogens 
and spoilage 
bacteria 
present in milk 
from prior 
mishandling of 
the milk.103,109

Procedure:

1.	 A 200 μL sample of pasteurized milk from each batch 
is cultured on 5% horse blood and Cystine-lactose-
electrolyte deficient agar. 

2.	 Sample is incubated at 35°C in 5% CO2 overnight  
(18-24 hours). 

3.	 Bacterial growth is identified by standard microbiological 
techniques and colony growth is also quantified.12

4.	 Milk is discarded when there is any bacterial growth.

5.	 Pasteurized milk cannot be used until culture results are 
known.16

Frequency:

Post-pasteurization monitoring of milk must occur for every 
batch of milk.12,15

Responsibility:

The microbiology technician will carry out all monitoring 
procedures and will record all monitoring results. The 
HMB supervisor will review all records and confirm the 
assessment performed by the microbiology technician. 

appendix 10. Example of Corrective Action Plan.

Process Step CCP Hazard Critical 
Limit

Corrective Actions

1 and 2. Donor 
recruitment / 
selection

CCP-1 
(B)

Microbiological: 
mother has tested 
positive for HIV, 
CMV, hepatitis 
B or C, HTLV 
type I or II, or 
syphilis.15,26,63-73

No 
acceptable 
level of 
infectious 
disease by 
serological 
testing or as 
determined 
by high-risk 
behaviors.

Any positive results on 
serological tests indicating 
infectious disease should result 
in the disposal of any milk from 
this donor, and the patient should 
be deferred indefinitely.6,15,16

Sufficient support should be 
offered to this donor, including a 
referral to a health care provider 
of the woman’s choice for 
confirmatory diagnostic testing 
and counseling. An investigation 
should be made into possible 
inadequacy of the screening tool 
or services. 
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5c. Treatment / 
pasteurization 
(includes cooling)

CCP-2 
(B)

Microbiological: 
pathogens and 
spoilage bacteria 
present in milk 
from prior 
mishandling of the 
milk.103,109

0 CFUs/μL 
(no growth)

1.	 If culture shows that 
pasteurized milk contains no 
growth:6,12,15,16

•	 Label milk ACCEPTABLE 
and advance (keep records 
of analysis).

2.	 If culture shows that 
pasteurized milk contains 1-5 
CFU/100 μL:6,12,15,16

•	 Label milk INDETERMINATE 
and retest two more 
samples from batch. 
4	If both retests show 

pasteurized milk contains 
no growth:
4	Label milk 

ACCEPTABLE and 
advance (keep records 
of secondary analysis).

4If one or more retests show 
pasteurized milk contains 
greater than 0 CFU/μL:
4	Label milk 

UNACCEPTABLE and 
dispose of or use in 
research as applicable 
(keep records of 
secondary analysis)

3.	 If culture shows that 
pasteurized milk contains 
greater than  
5 CFU/100 μL:6,12,15,16

•	 Label milk UNACCEPTABLE 
and dispose of or use in 
research as applicable 
(keep records of secondary 
analysis).
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Process Step CCP Hazard Verification: Type, Frequency, Responsibility

1 and 2. Donor 
recruitment / 
selection

CCP-1 
(B)

Microbiological: 
mother has tested 
positive for HIV, 
CMV, hepatitis 
B or C, HTLV 
type I or II, or 
syphilis.15,26,63-73

Type: 

Validate screening methods. Review updated donor 
screening forms used at other HMBs or provided by 
local regulatory associations. Visually observe staff 
conducting screening to confirm they are using 
tools as intended and that possible barriers, such 
as language, are overcome. Compare information 
gathered throughout screening with information 
gathered with serological testing, evaluating 
inconsistencies. 

Frequency: 

After the initial validation of screening methods, re-
verify any time corrective action is taken or if there are 
any concerns that the screening tool is ineffective or 
could be improved. 

Responsibility: 

Intake staff

5c. Treatment / 
pasteurization 
(includes 
cooling)

CCP-2 
(B)

Microbiological: 
pathogens and 
spoilage bacteria 
present in milk 
from prior 
mishandling of 
the milk.103,109

Type: 

Calibrate equipment used in processing and record 
this. Ensure lab is correctly conducting bacterial 
culturing techniques through visual inspection. Do 
sample testing: compare pre-pasteurization with 
post-pasteurization microbiological results, noting 
inconsistencies. Review deviation reports, compare 
over time. Ensure monitoring records are being filled 
out completely and at time of observation.15 

Frequency: 

Initial validation, with ongoing verification when CCPs 
change, equipment changes, there are changes in the 
process or personnel, or after a system failure. 

Responsibility:

Lab manager

appendix 11. Example of Verification Procedures.

Donor number: _________________________________ 

Expressing date: ________________________________

Pasteurisation date: _____________________________

Use before: _____________________________________

Freeze date: ____________________________________

Batch no: _______________________________________

appendix 12a. Examples of Labeling Forms.6
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Recipient name: ___________________________________________________________

Number: ____________________________________

Store for less than 24 hours after thawing

Thawing date: _________________________

Expiry date: ___________________________

Time of thawing: ___________ h ___________

Expiry time: ______________ h _____________

Process Step CCP Hazard Required 
Documentation

1 and 2. Donor 
recruitment / 
selection

CCP-1 (B) Microbiological: 
mother has 
tested positive 
for HIV, CMV, 
hepatitis B or C, 
HTLV type I or II, 
or syphilis.15,26,63-73

Screening form: 
administrative files. 

Consent form: 
administrative files.

Donor mothers 
registration: 
administrative files.

5b. Treatment / 
pasteurization 
(includes cooling)

CCP-2 (B) Microbiological: 
pathogens and 
spoilage bacteria 
present in milk 
from prior 
mishandling of 
the milk.109

Pasteurization lab: lab 
notebook.

Freezer temperature: 
on outside of freezer.

appendix 12b. Example of Documentation and Record Keeping. 
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Regional Association Country Reference Guideline

Human Milk Banking 
Association of North 
America (HMBANA) 
https://www.hmbana.
org/

United States 
and Canada

Human Milk Banking Association 
of North America (HMBANA). 
“Guidelines for the Establishment 
and Operation of a Donor Human 
Milk Bank.” 2018. 

Ministry of Health 
and Family Welfare 
Government of India

India Child Health Division: Ministry 
of Health and Family Welfare: 
Government of India. National 
Guidelines on Lactation 
Management Centers in Public 
Health Facilities. Macro Graphics 
Pvt. Ltd. June 2017.

European Milk 
Banking Association 
(EMBA) http://www.
europeanmilkbanking.
com/

Austria Ministerium Frauen Gesundheit. 
Leitlinie für Errichtung und Betrieb 
einer Humanmilchbank: sowie 
für Institutionen zur Bearbeitung 
von MuttermiIchspenden. 
Bundesministerium für Gesundheit 
und Frauen (BMGF), Sektion III. 
2017.

Italy Arslanoglu S, Bertino E, et al. 
Guidelines for the establishment 
and operation of a donor human 
milk bank.  Italian Association of 
Human Milk Banks (Associazione 
Italiana Banche del Latte Umano 
Donato). The Journal of Maternal-
Fetal & Neonatal Medicine. 2010; 
23(S2):1–20.

France Marimbert J. The Director General 
of the French health care products 
safety agency: considering the 
public health code and especially 
article L.2323-1, L. 5311-1 (8) and R. 
2323-1, 2, 3, 4 Decrees. December 
2007.

Norway Study on the operation and 
organization of human milk banks. 
Utredning om drift og Organisering 
av morsmelkbanker. IK-2760. Oslo: 
January 2002.

appendix 13. Additional Resources.

https://www.hmbana.org/
https://europeanmilkbanking.com/
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Poland Bernatowicz-Łojko U, Olędzka 
G, Borszewska-Kornacka 
MK, Kociszewska-Najman B, 
Malinowska-Pańczyk E, Pietrzak 
B, Pawlus B, Paczesna I, Rosiak 
E, Sinkiewicz-Darol E, Studniczek 
A, Sawczuk D, Wesołowska A, 
Szlagatys-Sidorkiewicz A, Zagierski 
M, Wierzejska R. Banki Mleka w 
Polsce. Fundacja Bank Mleka. 
[Milk Banks in Poland. Bank Milk 
Foundation] 2017.

Spain Calvo J, Lara NR, Gormaz M, 
Peña M, Lorenzo MJ, Murillo PO, 
Sabaté JM, Samaniego CM, Gayà A. 
Recommendations for the creation 
and operation of maternal milk 
banks in Spain. Anales de Pediatría 
(English Edition). 23 May 2018. 
89(1):65.e1-65.e6.

Sweden Polberger S, Bonn S, Domelloff M, 
et al. Guidelines for use of human 
milk and milk handling in Sweden. 
Milknet, version 2.0; 2001. English 
Translation: 2013.

Switzerland Frishknecht K, Walchli C, Annen 
V, Fuhrer T, Gianoli P, Stocker 
M. Recommendations pour 
l’organisation et le fonctionnement 
d’une banque de lait en Suisse. 
Paediatrica. 2010; 21(4): 24–28.

United 
Kingdom

Centre for Clinical Practice at 
NICE (UK). "Donor breast milk 
banks: The operation of DHM bank 
services." 2010.

Programa 
Iberoamericano de 
Bancos de Leche 
Humana (Ibero-
American Network of 
Human Milk Banks) 
http://www.iberblh.icict.
fiocruz.br/

Brazil, national 
and regional 
guidance 
for outreach 
countries

Banco de leite humano: funciona-
mento, prevancao e controle 
de riscos/Angencia National de 
Vigiancia Sanitaria. -Brasilia, 
Anvisa; 2008.

http://www.iberblh.icict.fiocruz.br/
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South Africa South Africa Human Milk Banking Association of 
South Africa (HMBASA). Guidelines 
for the operation of the donor 
human milk bank in South Africa. 
Best practice for the collection, 
storage and handling of human 
milk. Compiled 2008, updated 2011. 

South Africa Milk Matters. South Africa. 
Operational guidelines: the 
operation of donor milk bank 
services. Developed by the 
Management Committee of Milk 
Matters. Updated 2014.

Republic of the 
Philippines. Department 
of Health.

Philippines Republic of the Philippines. 
Department of Health. 
Implementing Rules and 
Regulation of Republic Act No. 
10028. 2 Aug 2011.

General guidance PATH. Strengthening Human 
Milk Banking: A Resource Toolkit 
for Establishing and Integrating 
Human Milk Bank Programs-- 
A Global Implementation 
Framework. Version 2.0. Seattle, 
Washington, USA: PATH; 2019. 

 



implementing hazard analysis critical control points at your human milk bank106

haccp workshop: trainer's guide

REFERENCES
 1.	 U.S. Food and Drug Administration. HACCP Principles & Application 

Guidelines.  http://www.fda.gov/Food/GuidanceRegulation/HACCP/
ucm2006801.htm. Accessed February 15, 2015.

2.	 Cumpanici A. ADP Guide to Hazard Analysis and Critical Control Points 
(HACCP) Principles. U.S. Agency for International Development; 2006. 
Available at: http://www.acsa.md/public/files/english/stand/HACCP_
Guide_ENG.pdf

3.	 PATH. Strengthening Human Milk Banking: A Global Implementation 
Framework. Version 1. Seattle, WA: Bill & Melinda Gates Foundation Grand 
Challenges Initative, PATH; 2013.

4.	 DeMarchis A, Israel-Ballard K, Mansen KA, Engmann C. Establishing an 
integrated human milk banking approach to strengthen newborn care. 
Journal of Perinatology. 2017;37(5):469.

5.	 Hartmann BT. Ensuring safety in donor human milk banking in neonatal 
intensive care. Clinical Perinatology. 2017;44(1):131-149.

6.	 Human Milk Banking Association of North America (HMBANA). Guidelines 
for the Establishment and Operation of a Donor Human Milk Bank. Forth 
Wort, TX: HMBANA; 2015.

7.	 Bergmann H, Rodríguez JM, Salminen S, Szajewska H. Probiotics in human 
milk and probiotic supplementation in infant nutrition: a workshop report. 
British Journal of Nutrition. 2014;112(7):1119-1128.

8.	 Hunt KM, Foster JA, Forney LJ, et al. Characterization of the diversity 
and temporal stability of bacterial communities in human milk. PloS One. 
2011;6(6):e21313.

9.	 World Health Organization. WHO guidelines on good manufacturing practices 
for blood establishments. Genebra: WHO; 2011. WHO Technical Report 
Series.961.

10.	 World Health Organization. WHO Expert Committee on Biological 
Standardization.  Geneva: WHO; 2015.

11.	 Landers S, Hartmann BT. Donor human milk banking and the emergence of 
milk sharing. Pediatric Clinics of North America. 2013;60(1):247-260.

12.	 Hartmann B, Pang W, Keil A, Hartmann P, Simmer K. Best practice 
guidelines for the operation of a donor human milk bank in an Australian 
NICU. Early Human Development. 2007;83(10):667-673.

13.	 Food and Agriculture Organization (FAO) of the United Nations. Food Quality 
and Safety Systems - A Training Manual on Food Hygiene and the Hazard 
Analysis and Critical Control Point (HACCP) System. Rome: FAO; 1998. 
Available at: http://www.fao.org/3/a-w8088e.pdf

14.	 Food and Agriculture Organization of the United Nations. Hazard Analysis and 
Critical Control Points (HACCP) System and Guidelines for Its Application. 1997.

15.	 Centre for Clinical Practice at NICE. Donor Breast Milk Banks: The Operation 
of Donor Milk Bank Services. London: National Institute for Health and 
Clinical Excellence; 2010.

16.	 Italian Association of Human Milk Banks, Arslanoglu S, Bertino E, et al. 
Guidelines for the establishment and operation of a donor human milk 
bank. Journal of Maternal-Fetal and Neonatal Medicine. 2010;23(S2):1-20.

17.	 Khandke S, Mayes T. HACCP implementation: a practical guide to the 
implementation of the HACCP plan. Food Control. 1998;9(2-3):103-109.

18.	 Baheiraei A, Shamsi A, Khaghani S, et al. The effects of maternal passive 
smoking on maternal milk lipid. Acta Medica Iranica. 2014;52(4):280-285.

19.	 Callahan-Lyon P. Electronic cigarettes: human health effects. Tobacco 
Control. 2014;23(suppl 2):ii36-ii40.



107

20.	 Hunter S, Myers S, Radmacher P, Eno C. Detection of polycyclic 
aromatic hydrocarbons (PAHs) in human breast milk. Polycyclic Aromatic 
Compounds. 2010;30(3):153-164.

21.	 Liston J. Breastfeeding and the use of recreational drugs-alcohol, caffeine, 
nicotine and marijuana. Breastfeeding Review. 1998;6(2):27-30.

22.	 Yılmaz G, Isik Agras P, Hizli S, et al. The effect of passive smoking and 
breast feeding on serum antioxidant vitamin (A, C, E) levels in infants. Acta 
Paediatrica. 2009;98(3):531-536.

23.	 Mascola MA, Van Vunakis H, Tager IB, Speizer FE, Hanrahan JP. Exposure 
of young infants to environmental tobacco smoke: breast-feeding among 
smoking mothers. American Journal of Public Health. 1998;88(6):893-896.

24.	 Reeves S, Bernstein I. Effects of maternal tobacco-smoke exposure on fetal 
growth and neonatal size. Expert Review of Obstetrics & Gynecology. 2008;3(6): 
719-730.

25.	 Flanders Stepans MB, Wilkerson N. Physiologic effects of maternal 
smoking on breast-feeding infants. Journal of the American Academy of 
Nurse Practitioners. 1993;5(3):105-113.

26.	 Baumer JH. Guidelines for the establishment and operation of human milk 
banks in the UK. Archives of Disease in Childhood–Education & Practice 
Edition. 2004;89(1):ep27-ep28.

27.	 Escuder-Vieco D, Garcia-Algar Ó, Pichini S, Pacifici R, García-Lara NR, 
Pallás-Alonso CR. Validation of a screening questionnaire for a human milk 
bank to determine the presence of illegal drugs, nicotine, and caffeine. The 
Journal of Pediatrics. 2014;164(4):811-814.

28.	 Musselwhite K, Cuff L, McGregor L, King KM. The telephone interview is an 
effective method of data collection in clinical nursing research: a discussion 
paper. International Journal of Nursing Studies. 2007;44(6):1064-1070.

29.	 Cook LS, White JL, Stuart GC, Magliocco AM. The reliability of telephone 
interviews compared with in-person interviews using memory aids. Annals 
of Epidemiology. 2003;13(7):495-501.

30.	 Augustin J, Augustin E, Cutrufelli R, Hagen S, Teitzel C. Alcohol retention in 
food preparation. Journal of the American Dietetic Association. 1992.

31.	 Carlson HE, Wasser HL, Reidelberger RD. Beer-induced prolactin 
secretion: a clinical and laboratory study of the role of salsolinol. The 
Journal of Clinical Endocrinology & Metabolism. 1985;60(4):673-677.

32.	 Gobo E. Effect of different doses of ethanol on the milk-ejecting reflex 
in lactating women. American Journal of Obstetrics and Gynecology. 
1973;115(6):817-821.

33.	 De Rosa G, Corsello S, Ruffilli M, Della Casa S, Pasargiklian E. Prolactin 
secretion after beer. The Lancet. 1981;318(8252):934.

34.	 Koletzko B. Beer and breastfeeding. In: Koletzko B, Fleischer Michaelsen K, 
Hernell O, eds. Short and long term effects of breast feeding on child health. 
New York, NY: Springer; 2002:23-28.

35.	 Mennella JA, Gerrish CJ. Effects of exposure to alcohol in mother’s milk on 
infant sleep. Pediatrics. 1998;101(5):e2-e2.

36.	 Marks V, Wright J. Endocrinological and metabolic effects of alcohol. 
Proceedings of the Royal Society of Medicine. 1977;70(5):337.

37.	 Mennella JA. Regulation of milk intake after exposure to alcohol in mothers’ 
milk. Alcoholism: Clinical and Experimental Research. 2001;25(4):590-593.

38.	 Mennella JA, Beauchamp GK. The transfer of alcohol to human milk: 
effects on flavor and the infant’s behavior. New England Journal of 
Medicine. 1991;325(14):981-985.

39.	 Little RE, Anderson KW, Ervin CH, Worthington-Roberts B, Clarren 
SK. Maternal alcohol use during breast-feeding and infant mental and 
motor development at one year. New England Journal of Medicine. 
1989;321(7):425-430.



implementing hazard analysis critical control points at your human milk bank108

haccp workshop: trainer's guide

40.	 Miller CW. Marijuana use and breastfeeding. Clinical Lactation. 2012;3(3):101-
107.

41.	 American Academy of Pediatrics Committee on D. Transfer of drugs and 
other chemicals into human milk. Pediatrics. 2001;108(3):776-789.

42.	 Garry A, Rigourd V, Amirouche A, Fauroux V, Aubry S, Serreau R. Cannabis 
and breastfeeding. Journal of Toxicology. 2009;2009.

43.	 Astley SJ, Little RE. Maternal marijuana use during lactation and infant 
development at one year. Neurotoxicology and Teratology. 1990;12(2):161-
168.

44.	 Chaney NE, Franke J, Wadlington W. Cocaine convulsions in a breast-
feeding baby. The Journal of Pediatrics. 1988;112(1):134-135.

45.	 Chasnoff IJ, Lewis DE, Squires L. Cocaine intoxication in a breast-fed 
infant. Pediatrics. 1987;80(6):836-838.

46.	 Centers for Disease Control and Prevention. Recommended Adult 
Immunization Schedule. United States; 2016. http://www.cdc.gov/vaccines/
schedules/downloads/adult/adult-combined-schedule.pdf.

47.	 Centers for Disease Control and Prevention. Vaccines and Immunizations: 
Rubella. 2015; http://www.cdc.gov/vaccines/pubs/pinkbook/rubella.html. 
Accessed November 17, 2015.

48.	 Academy Of Breastfeeding Medicine Protocol Committee. ABM clinical protocol 
#9: use of galactogogues in initiating or augmenting the rate of maternal milk 
secretion (First Revision January 2011). Breastfeeding Medicine. 2011;6(1).

49.	 Rowe H, Baker T, Hale TW. Maternal medication, drug use, and 
breastfeeding. Pediatric Clinics of North America. 2013;60(1):275-294.

50.	 Hoppu K, Kettunen K, Remes R. Maternal drug treatment and human milk 
banking. International Journal of Clinical Pharmacology and Therapeutics. 
1994;32(9):488-490.

51.	 King J. Contraception and lactation. Journal of Midwifery & Women’s Health. 
2007;52(6):614-620.

52.	 Hale TW. Medications and Mother’s Milk 2012: A Manual of Lactational 
Pharmacology. Amarillo, TX: Hale Publishing; 2012.

53.	 Taneepanichskul S, Reinprayoon D, Thaithumyanon P, Praisuwanna P, 
Tosukhowong P, Dieben T. Effects of the etonogestrel-releasing implant 
Implanon® and a nonmedicated intrauterine device on the growth of 
breast-fed infants. Contraception. 2006;73(4):368-371.

54.	 Losonsky GA, Fishaut JM, Strussenberg J, Ogra PL. Effect of immunization 
against rubella on lactation products. II. Maternal-neonatal interactions. 
Journal of Infectious Diseases. 1982;145(5):661-666.

55.	 Madadi P, Koren G, Freeman DJ, Oertel R, Campbell RJ, Trope GE. Timolol 
concentrations in breast milk of a woman treated for glaucoma: calculation 
of neonatal exposure. Journal of Glaucoma. 2008;17(4):329-331.

56.	 Marks JM, Spatz DL. Medications and lactation: what PNPs need to know. 
Journal of Pediatric Health Care. 2003;17(6):311-317.

57.	 Orsolini L, Bellantuono C. Serotonin reuptake inhibitors and breastfeeding: 
a systematic review. Human Psychopharmacology: Clinical and 
Experimental. 2015;30(1):4-20.

58.	 Reinprayoon D, Taneepanichskul S, Bunyavejchevin S, et al. Effects 
of the etonogestrel-releasing contraceptive implant (Implanon®) on 
parameters of breastfeeding compared to those of an intrauterine device. 
Contraception. 2000;62(5):239-246.

59.	 Spencer JP, Gonzalez 3rd L, Barnhart DJ. Medications in the breast-
feeding mother. American Family Physician. 2001;64(1):119-126.



109

60.	 Shaamash AH, Sayed GH, Hussien MM, Shaaban MM. A comparative study of 
the levonorgestrel-releasing intrauterine system Mirena® versus the Copper 
T380A intrauterine device during lactation: breast-feeding performance, 
infant growth and infant development. Contraception. 2005;72(5):346-351.

61.	 Rodriguez MI, Kaunitz AM. An evidence-based approach to postpartum 
use of depot medroxyprogesterone acetate in breastfeeding women. 
Contraception. 2009;80(1):4-6.

62.	 da Cunha AR, Dorea J, Cantuaria A. Intrauterine device and maternal 
copper metabolism during lactation. Contraception. 2001;63(1):37-39.

63.	 Brady MT. Health care–associated infections in the neonatal intensive care 
unit. American Journal of Infection Control. 2005;33(5):268-275.

64.	 Ishihara K, Inokuchi N, Tsushima Y, et al. Relevance of molecular tests 
for HTLV-1 infection as confirmatory tests after the first sero-screening. 
Journal of Immunoassay and Immunochemistry. 2014;35(1):74-82.

65.	 Smith SF, Acuna J, Feldman SR, et al. Tattooing practices in the migrant 
Latino farmworker population: risk for blood-borne disease. International 
Journal of Dermatology. 2009;48(12):1400.

66.	 World Health Organization. WHO Recommendations on Postnatal Care of the 
Mother and Newborn. Geneva; 2013.

67.	 US Department of Health and Human Services FaDA, Center for Biologics 
Evaluation and Research. Guidance for Industry- Revised preventive 
measures to reduce the possible risk of transmission of Creutzfeldt-Jakob 
Disease (CJD) and variant Creutzfeldt-Jakob Disease (vCJD) by blood and 
blood products. May 2010.

68.	 Centers for Disease Control and Prevention. CDC Immigration 
Requirements: Technical Instructions For Syphilis For Civil Surgeons. 2012; 
http://www.cdc.gov/immigrantrefugeehealth/exams/ti/civil/technical-
instructions/civil-surgeons/required-evaluation-components/syphilis.
html. Accessed November 17, 2015.

69.	 Centers for Disease Control and Prevention. Blood Safety: Diseases 
and Organisms. 2013; http://www.cdc.gov/bloodsafety/bbp/diseases_
organisms.html. Accessed November 17, 2015.

70.	 Centers for Disease Control and Prevention. Chikungunya Virus: 
Transmission. 2015; http://www.cdc.gov/chikungunya/transmission. 
Accessed November 17, 2015.

71.	 Centers for Disease Control and Prevention. Filovirus Fact Sheet.  http://
www.cdc.gov/ncidod/dvrd/spb/mnpages/dispages/Fact_Sheets/Filovirus_
Fact_Sheet.pdf. Accessed November 17, 2015.

72.	 Centers for Disease Control and Prevention. The ABCs of Hepatitis. 2015; 
http://www.cdc.gov/hepatitis/Resources/Professionals/PDFs/ABCTable.
pdf. Accessed November 17, 2015.

73.	 Friis H, Andersen HK. Rate of inactivation of cytomegalovirus in raw 
banked milk during storage at -20 degrees C and pasteurisation. BMJ. 
1982;285(6355):1604-1605.

74.	 Noti A, Grob K, Biedermann M, Deiss U, Brüschweiler BJ. Exposure of 
babies to C 15–C 45 mineral paraffins from human milk and breast salves. 
Regulatory Toxicology and Pharmacology. 2003;38(3):317-325.

75.	 Concin N, Hofstetter G, Plattner B, et al. Mineral oil paraffins in human body 
fat and milk. Food and Chemical Toxicology. 2008;46(2):544-552.

76.	 Keim SA, Hogan JS, McNamara KA, et al. Microbial contamination of human 
milk purchased via the internet. Pediatrics. 2013;132(5):e1227-e1235.

77.	 LeFevre J-A, Dixon P. Do written instructions need examples? Cognition 
and Instruction. 1986;3(1):1-30.



implementing hazard analysis critical control points at your human milk bank110

haccp workshop: trainer's guide

78.	 Carroll L, Osman M, Davies D. Does discarding the first few millilitres 
of breast milk improve the bacteriological quality of bank breast milk? 
Archives of Disease in Childhood. 1980;55(11):898-899.

79.	 Pittard 3rd W, Geddes KM, Brown S, Mintz S, Hulsey TC. Bacterial 
contamination of human milk: container type and method of expression. 
American Journal of Perinatology. 1991;8(1):25-27.

80.	 El-Mohandes AE, Picard MB, Simmens SJ, Keiser JF. Use of human milk in 
the intensive care nursery decreases the incidence of nosocomial sepsis. 
Journal of Perinatology. 1996;17(2):130-134.

81.	 Landers S, Updegrove K. Bacteriological screening of donor human milk 
before and after Holder pasteurization. Breastfeeding Medicine. 2010;5(3):117-
121.

82.	 Behari P, Englund J, Alcasid G, Garcia-Houchins S, Weber SG. Transmission 
of methicillin-resistant Staphylococcus aureus to preterm infants through 
breast milk. Infection Control. 2004;25(09):778-780.

83.	 Medeiros LC, Hillers VN, Kendall PA, Mason A. Food safety education: 
what should we be teaching to consumers? Journal of Nutrition Education. 
2001;33(2):108-113.

84.	 Redmond EC, Griffith CJ. Consumer food handling in the home: a review of 
food safety studies. Journal of Food Protection. 2003;66(1):130-161.

85.	 Horn WA, Larson EL, McGinley KJ, Leyden JJ. Microbial flora on the hands 
of health care personnel differences in composition and antibacterial 
resistance. Infection Control. 1988;9(05):189-193.

86.	 Boyce JM, Pittet D. Guideline for hand hygiene in health-care settings: 
recommendations of the Healthcare Infection Control Practices Advisory 
Committee and the HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. 
American Journal of Infection Control. 2002;30(8):S1-S46.

87.	 World Health Organization. WHO Guidelines on Hand Hygiene in Health Care. 
Geneva: WHO Press; 2009.

88.	 Renfrew MJ, McLoughlin M, McFadden A. Cleaning and sterilisation of 
infant feeding equipment: a systematic review. Public Health Nutrition. 
2008;11(11):1188-1199.

89.	 Kac G, Podglajen I, Gueneret M, Vaupre S, Bissery A, Meyer G. 
Microbiological evaluation of two hand hygiene procedures achieved 
by healthcare workers during routine patient care: a randomized study. 
Journal of Hospital Infection. 2005;60(1):32-39.

90.	 Donowitz LG, Marsik FJ, Fisher KA, Wenzel RP. Contaminated breast milk: a 
source of Klebsiella bacteremia in a newborn intensive care unit. Review of 
Infectious Diseases. 1981;3(4):716-720.

91.	 Brown SL, Bright RA, Dwyer DE, Foxman B. Breast pump adverse events: 
reports to the Food and Drug Administration. Journal of Human Lactation. 
2005;21(2):169-174.

92.	 Blenkharn JI. Infection risks from electrically operated breast pumps. 
Journal of Hospital Infection. 1989;13(1):27-31.

93.	 D’Amico CJ, DiNardo CA, Krystofiak S. Preventing contamination of breast 
pump kit attachments in the NICU. The Journal of Perinatal & Neonatal 
Nursing. 2003;17(2):150-157.

94.	 Gransden W, Webster M, French G, Phillips I. An outbreak of Serratia 
marcescens transmitted by contaminated breast pumps in a special care 
baby unit. Journal of Hospital Infection. 1986;7(2):149-154.

95.	 Hamosh M, Ellis LA, Pollock DR, Henderson TR, Hamosh P. Breastfeeding 
and the working mother: effect of time and temperature of short-term 
storage on proteolysis, lipolysis, and bacterial growth in milk. Pediatrics. 
1996;97(4):492-498.



111

96.	 Pittard WB, Anderson DM, Cerutti ER, Boxerbaum B. Bacteriostatic 
qualities of human milk. The Journal of Pediatrics. 1985;107(2):240-243.

97.	 Pardou A, Serruys E, Mascart-Lemone F, Dramaix M, Vis H-L. Human milk 
banking: influence of storage processes and of bacterial contamination on 
some milk constituents. Neonatology. 1994;65(5):302-309.

98.	 Berkow SE, Freed LM, Hamosh M, et al. Lipases and lipids in human milk: 
effect of freeze-thawing and storage. Pediatric Research. 1984;18(12):1257-
1262.

99.	 US Department of Agriculture. Kitchen Companion: Your Food Safety Handbook. 
2008.

100.	 Hamprecht K, Maschmann J, Müller D, et al. Cytomegalovirus (CMV) 
inactivation in breast milk: reassessment of pasteurization and freeze-
thawing. Pediatric Research. 2004;56(4):529-535.

101.	 Slutzah M, Codipilly CN, Potak D, Clark RM, Schanler RJ. Refrigerator 
storage of expressed human milk in the neonatal intensive care unit. The 
Journal of Pediatrics. 2010;156(1):26-28.

102.	 Tully DB, Jones F, Tully MR. Donor milk: what’s in it and what’s not. Journal 
of Human Lactation. 2001;17(2):152-155.

103.	 Roberts S, Severn M. Bacterial growth in raw and pasteurised human milk. 
BMJ. 1978;2(6146):1196.

104.	 Ford J, Law B, Marshall VM, Reiter B. Influence of the heat treatment 
of human milk on some of its protective constituents. The Journal of 
Pediatrics. 1977;90(1):29-35.

105.	 Vickers AM, Starks-Solis S, Hill DR, Newburg DS. Pasteurized donor human 
milk maintains microbiological purity for 4 days at 4 C. Journal of Human 
Lactation. 2015:0890334415576512.

106.	 Cohen RS, Huang C-FR, Xiong SC, Sakamoto P. Cultures of holder-
pasteurized donor human milk after use in a neonatal intensive care unit. 
Breastfeeding Medicine. 2012;7(4):282-284.

107.	 Rhodes J. Refrigerator shelf life of human donor milk. Journal of Human 
Lactation. 2006;22:464.

108.	 Brown N, Arbon J, Redpath C. Contamination of milk-bank samples 
with Pseudomonas aeruginosa during pasteurization by penetration 
of organisms through the screw lid during cooling. Journal of Hospital 
Infection. 2000;46(4):321-322.

109.	 Gras-Le Guen C, Lepelletier D, Debillon T, Gournay V, Espaze E, Roze 
J. Contamination of a milk bank pasteuriser causing a Pseudomonas 
aeruginosa outbreak in a neonatal intensive care unit. Archives of Disease 
in Childhood-Fetal and Neonatal Edition. 2003;88(5):F434-F435.

110.	 Dougherty D, Nash A. Bar coding from breast to baby: a comprehensive 
breast milk management system for the NICU. Neonatal Network. 
2009;28(5):321-328.

111.	 Pessoa-Silva CL, Hugonnet S, Pfister R, et al. Reduction of health 
care–associated infection risk in neonates by successful hand hygiene 
promotion. Pediatrics. 2007;120(2):e382-e390.

112.	 Forrester L, Bryce E, Mediaa A. Clean Hands for Life: Results of a large, 
multicentre, multifaceted, social marketing hand-hygiene campaign. 
Journal of Hospital Infection. 2010;74(3):225-231.

113.	 Hopkinson J, Garza C, Asquith MT. Human milk storage in glass containers. 
Journal of Human Lactation. 1990;6(3):104.

114.	 Williamson MT, Murti PK. Effects of storage, time, temperature, and 
composition of containers on biologic components of human milk. Journal 
of Human Lactation. 1996;12(1):31-35.



implementing hazard analysis critical control points at your human milk bank112

haccp workshop: trainer's guide

115.	 Centers for Disease Control and Prevention. Proper Handling and Storage 
of Human Milk. CDC. March 2010; http://www.cdc.gov/breastfeeding/
recommendations/handling_breastmilk.htm. Accessed January 20, 2015.

116.	 Scott G, Kelsey M. Assessment of the Axicare human milk pasteuriser 
(CM80). Journal of Hospital Infection. 1989;14(2):163-168.

117.	 Forsgren M. Cytomegalovirus in breast milk: reassessment of 
pasteurization and freeze-thawing. Pediatric Research. 2004;56(4):526-
528.

118.	 Welsh J, Arsenakis M, Coelen R, May J. Effect of antiviral lipids, heat, and 
freezing on the activity of viruses in human milk. Journal of Infectious 
Diseases. 1979;140(3):322-328.

119.	 Olsen RJ, Lynch P, Coyle MB, Cummings J, Bokete T, Stamm WE. 
Examination gloves as barriers to hand contamination in clinical practice. 
Journal of the American Medical Association. 1993;270(3):350-353.

120.	 Girou E, Chai S, Oppein F, et al. Misuse of gloves: the foundation for poor 
compliance with hand hygiene and potential for microbial transmission? 
Journal of Hospital Infection. 2004;57(2):162-169.

121.	 Carmem Lúcia P-S, Dharan S, Hugonnet S, et al. Dynamics of bacterial 
hand contamination during routine neonatal care. Infection Control. 
2004;25(03):192-197.

122.	 Coscia A, Peila C, Bertino E, et al. Effect of Holder pasteurisation on 
human milk glycosaminoglycans. Journal of Pediatric Gastroenterology and 
Nutrition. 2015;60(1):127-130.

123.	 Gidrewicz DA, Fenton TR. A systematic review and meta-analysis of 
the nutrient content of preterm and term breast milk. BMC Pediatrics. 
2014;14(1):216.

124.	 Donalisio M, Cagno V, Vallino M, et al. Inactivation of high-risk human 
papillomaviruses by Holder pasteurization: implications for donor human 
milk banking. Journal of Perinatal Medicine. 2014;42(1):1-8.

125.	 Ferreira CS, Martinho PC, Amato Neto V, Cruz RRB. Pasteurization of 
human milk to prevent transmission of Chagas disease. Revista do Instituto 
de Medicina Tropical de São Paulo. 2001;43(3):161-162.

126.	 Glenn WK, Whitaker NJ, Lawson JS. High risk human papillomavirus and 
Epstein Barr virus in human breast milk. BMC Research Notes. 2012;5(1):477.

127.	 Scott G, Beck D, Fleischman A, et al. Human milk, breastfeeding, and tra 	
mission of human immunodeficiency virus in the United States. Pediatrics. 
1995.



113



Our vision is that all children have the best nutrition for a healthy start in life—through 

their own mother’s breast milk or, when that’s not possible, with safe donor human milk.  

Of all the known approaches, breastfeeding has 
the greatest potential impact on child survival.

For more information, visit www.path.org

Scaling up breastfeeding  
to a near-universal level  
could prevent an estimated 
823,000 deaths in children 
under the age of five 
worldwide every year.
It’s especially lifesaving in 
resource-limited settings,  
where a non-breastfed 
child’s risk of death is six 

times that of a breastfed 
child. Integrating human 
milk banks into newborn and 
nutrition programs ensures 
that all infants have access 
to human milk, including 
vulnerable, preterm, and 
low-birthweight infants  
who lack sufficient mother’s 
own milk. This toolkit of 

templates and resources 
serves as a systems 
strengthening guide for 
integrating human milk 
banking, making available 
safe and quality donor 
human milk for vulnerable 
infants, with a goal to ensure 
optimal lactation support 
and breastfeeding practices.




