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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present disclosure relates generally to high fat human milk products, such as
standardized human cream compositions, methods of producing the compositions, and use of
the compositions.

BACKGROUND OF THE INVENTION

[0002] Human breast milk is considered the nutrition of choice for infants, including those in
the neonatal intensive care unit (NICU) (American Academy of Pediatrics, Section on
Breastfeeding. Breastfeeding and the Use of Human Milk. Pediatrics, 115:496-506, 2005).
Typically, the human milk used in the NICU is from the baby's own mother, but it may also
come from a donor. In the case of very-low birth weight (VLBW) infants, the milk is often
supplemented with a human milk fortifier in order to provide the extra nutrition that these
babies need.

[0003] While human milk is rarely analyzed for nutritional content, it has generally been
assumed that human milk contains approximately 67.6 kcal/100 mL (20 kcal/oz). However,
Woijcik et al. (J Am Diet Assoc, 109:137-140, 2009) showed that this is often not the case with
25% of samples from a survey of 415 human breast milk donation samples having below 58.5
kcal/100 mL (17.3 kcal/oz) and 65% of the samples having below 67.6 kcal/100 mL (20
kcal/oz). As a result, the expected energy and nutrient content is not achieved a significant
percentage of the time. The net result is that the infant does not obtain the desired growth
pattern, particularly with regard to weight. Current solutions to this problem include intravenous
feeding of infants through the process of total parenteral nutrition (TPN). While TPN is effective
at delivering the required level of nutrition to VLBW infants, it is also associated with many
negative side effects including, for example, liver damage.

[0004] Thus, a solution is needed to solve the problem of low calorie human milk production
that avoids the unwanted harmful side effects of TPN. The current invention solves the
problem by providing a pasteurized, high fat human milk product that can be administered
enterally and increase the caloric content of human milk while not substantially increasing the
overall volume fed to the infant.
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[0005] WO 2008/073888A2 discloses compositions comprising human lipids and methods for
producing them. US 2008/124430 A1 describes human milk fortifier and ready to feed human
milk formulations comprising at least fat, protein and carbohydrates.

SUMMARY OF THE INVENTION

[0006] The invention is as claimed in claims 1-12.

[0007] This disclosure features high fat human milk products, e.g., human cream
compositions, as well as methods of making and use of the high fat human milk products.

[0008] In one aspect, the disclosure features a human milk cream composition comprising
pasteurized cream derived from human milk, wherein the composition comprises 2.0 - 3.0
kcal/ml and 18 - 30 % human milk fat as defined by claim 1. In one embodiment, the
composition comprises about 25% fat. In another embodiment, the human cream composition
further comprises human skim milk permeate. In yet another embodiment, the human cream
composition further comprises deionized water.

[0009] The composition is used for enteral nutrition. In a particular embodiment, the enteral
nutrition is for a low birth weight infant.

[0010] In another aspect, the disclosure features a method of making a human milk cream
composition comprising the steps of: obtaining a pool of human milk, separating the pool of
human milk into a cream portion and a skim milk portion, formulating the cream portion to
obtain a cream composition comprising 2.0 - 3.0 kcal/ml and 18 - 30 % human milk fat, and
pasteurizing the cream composition as defined by claim 5. In one embodiment, the separating
step is via ultracentrifugation.

[0011] In one embodiment, the method of making a human milk cream composition further
comprises ultra filtering water from the skim milk portion, thereby obtaining a human skim milk
permeate. Disclosed herein, the formulating step comprises adding a volume of the human
skim milk permeate to the cream portion. Disclosed herein, the formulating step comprises
adding a volume of deionized water to the cream portion.

[0012] In yet another embodiment, the method of making a human milk cream composition
further comprises a step of testing the pool of human milk for adulterants, contaminants, drugs
and/or pathogens. In one embodiment, the testing step comprises testing using a
microorganism panel. In another embodiment, the testing step comprises PCR analysis for
HIV, HBV and HCV. In one embodiment, the testing step detects bovine protein. In yet another
embodiment, the testing step comprises testing for one or more drugs. In a related
embodiment, the one or more drugs are selected from amphetamines, benzodiazepine,
cocaine, methamphetamines, opiates, synthetic opioids (e.g. oxycodone/oxymorphone), THC,
and principle metabolites thereof.
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[0013] In one embodiment of the method, the pool of human milk is from one or more donors.

[0014] In another aspect, the disclosure features the use of increasing the caloric content of
human milk to a desired caloric content level. The use may comprise the steps of: obtaining a
sample of human milk, measuring the caloric content of the human milk, determining a volume
of a human milk cream composition needed to raise the caloric content of the human milk to
the desired caloric content level, and adding the volume of the human milk cream composition
to the container of human milk. In one embodiment, the desired caloric content is 67.6 kcal/100
mL (20 kcal/oz).

[0015] In one embodiment of the method of increasing the caloric content of human milk, the
human milk cream composition comprises about 2.5 kcal/ml. In a related embodiment, the
human milk cream compaosition comprises about 25% fat.

[0016] The use of the human milk may be for enteral nutrition. In a related embodiment, the
enteral nutrition is for a low birth weight infant.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The compositions and methods featured herein relate to human milk cream products.
The rationale behind supplementing human milk (e.g., mother's or donor) stems from the
finding that milk from mothers who deliver significantly prematurely does not have adequate
nutritional content to completely meet the increased metabolic and growth needs of their
infants relative to a full-term infant (Hawthorne et al., Minerva Pediatr, 56:359-372, 2004,
Lawrence and Lawrence, Breastfeeding: A Guide for the Medical Profession, 6th edition.
Philadelphia: Elsevier Mosby, 2005; and Ziegler, Human Milk for the Preterm Infant,
International Congress of the Human Milk Banking Association of North America. Alexandria,
VA, 2005).

[0018] Interestingly, so called "pre-term milk" may contain higher levels of protein than milk
from a mother who has delivered at term (Hawthorne et al., Minerva Pediatr, 56:359-372,
2004; Lawrence and Lawrence, Breastfeeding: A Guide for the Medical Profession, 6th edition.
Philadelphia: Elsevier Mosby, 2005; and Ziegler, Human Milk for the Preterm Infant,
International Congress of the Human Milk Banking Association of North America. Alexandria,
VA, 2005). Yet, these levels are still inadequate to ensure appropriate initial levels of growth
and development and beyond, particularly in infants of a size destined not to survive in the
days before neonatal intensive care. It is also the case that these elevated nutrition levels are
relatively short-lived, and the "pre-term milk" rapidly becomes indistinguishable from term milk.
Thus, it is critical that the nutritional content of the daily feedings for these infants meet
acceptable levels of key components such as calories and protein.

[0019] However, the caloric content of the human milk supplied to infants is very rarely
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measured. As demonstrated by the study performed by Wocjik et al. (J Am Diet Assoc,
109:137-140, 2009), it is likely that the human milk being supplied to LBW and VLBW infants is
often not providing a sufficient amount of calories to meet the nutritional needs of a pre-term
infant. The high fat human milk compositions described herein provide a solution to this
problem and may be used, e.g., to supplement human milk in order to increase the caloric
content to the desired level without increasing the volume to be fed to the infant, e.g., a LBW
infant. This is particularly useful when all that is needed is increased caloric intake and not
increased protein content. The compositions of the current invention solve this problem by
increasing calories without increasing protein and therefore provide a more cost effective
solution to the problem.

[0020] Total parenteral nutrition (TPN), a process of providing nutrition intravenously and
bypassing the gastrointestinal tract, is often used to feed LBW infants. However, TPN is
associated with several potential complications including, e.g., hyperglycemia, hypoglycemia,
lipogenesis, hepatic complications (e.g., fatty liver and cholestasis), sepsis, and blood clots. In
particular, the high fat and high protein requirements of the LBW infant tend to result in liver
dysfunction when the nutrition is received parenterally. Accordingly, it is desirable to provide an
infant with enteral nutrition as soon as possible rather than TPN, in order to avoid the negative
effects associated with TPN. The high fat human milk compositions described herein can be
used to increase the caloric content and fat content of human milk, thereby providing means
for enteral delivery of human milk fat. Maintaining a fully human milk based diet reduces the
incidence of complications such as necrotizing enterocolitis, and therefore, it is contemplated
that enteral feeds of human milk supplemented with high fat human milk products may be used
in place of TPN.

[0021] The terms "premature,” "preterm,” and "low-birth-weight (LBW)" infants are used
interchangeably and refer to infants born less than 37 weeks gestational age and/or with birth
weights less than 2500 g. In particular, the term "very-low-birth-weight (VLBW)" infant refers to
an infant with a birth weight of 1250 g or less. Accordingly, the term "LBW infants” includes
VLBW infants.

[0022] The term "whole milk" refers to human milk from which no fat has been removed.

[0023] By "bioburden” is meant microbiological contaminants and pathogens (generally living)
that can be presentin milk, e.g., viruses, bacteria, mold, fungus and the like.

[0024] All patents, patent applications, and references cited herein are incorporated in their
entireties by reference. Unless defined otherwise, technical and scientific terms used herein
have the same meaning as that commonly understood by one of skill in the art.

Human Cream Compositions

[0025] The high fat human milk compositions, or human cream compositions, described herein
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are produced from whole human milk. According to the invention, the human cream
composition comprises 2.0 kcal to 3.0 kcal per ml. In a preferred embodiment, the human
cream composition comprises about 2.5 kcal/ml. The human cream composition comprises
18% to 30% fat (i.e., lipids). In one embodiment, the human cream composition is about 25%
fat.

[0026] It is contemplated that the human cream compositions described herein may comprise
one or more additional components in order to have the desired caloric content and/or desired
percentage of fat. Accordingly, in one embodiment, the human cream composition comprises
added human skim milk permeate. The skim milk permeate ("permeate") is the liquid produced
by the ultrafiltration of human skim milk traditionally thought to be a waste product in the
manufacture of human milk fortifers. In another embodiment, the human cream composition
comprises deionized (DI) water in addition to high fat human milk.

[0027] Generally, the human cream composition is frozen for storage and/or shipment and is
thawed prior to use.

Methods of Making Human Cream Compositions

[0028] The human cream compositions described herein are produced from whole human
milk. The human milk may be obtained from an infant's own mother or from one or more
donors. The human milk is pooled to provide a pool of human milk. For example, a pool of
human milk comprises milk from two or more (e.g., ten or more) donors. As another example,
a pool of human milk comprises two or more donations from one donor.

Obtaining Donor Milk

[0029] Generally, human milk is provided by donors, and the donors are pre-screened and
approved before any milk is processed. Various techniques are used to identify and qualify
suitable donors. A potential donor must obtain a release from her physician and her child's
pediatrician as part of the approval process. This helps to insure, inter alia, that the donor is
not chronically ill and that her child will not suffer as a result of the donation(s). Methods and
systems for qualifying and monitoring milk collection and distribution are described, e.g., in
U.S. Patent Application No. 12/728,811 (U.S. 2010/0268658), which is incorporated herein by
reference in its entirety. Donors may or may not be compensated for their donation.

[0030] Usually, donor screening includes a comprehensive lifestyle and medical history
questionnaire that includes an evaluation of prescription and non-prescription medications,
testing for drugs of abuse, and testing for certain pathogens. The donor may be screened for,
e.g., human immunodeficiency virus Type 1 (HIV-1), HIV-2, human T-lymphotropic virus Type 1
(HTLV- 1), HTLV-II, hepatitis B virus (HBV), hepatitis C virus (HCV), and syphilis.
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[0031] Donors may be periodically requalified. For example, a donor is required to undergo
screening by the protocol used in their initial qualification every four months, if the donor
wishes to continue to donate. A donor who does not requalify or fails qualification is deferred
until such time as they do, or permanently deferred if warranted by the results of requalification
screening. In the event of the latter situation, all remaining milk provided by that donor is
removed from inventory and destroyed or used for research purposes only.

[0032] A donor may donate at a designated facility (e.g., a milk bank office) or, in a preferred
embodiment, express milk at home. If the donor will be expressing milk at home, she will
measure the temperature in her freezer with, e.g., a supplied thermometer to confirm that it is
cold enough to store human milk in order to be approved.

Testing Donor Identity

[0033] Once the donor has been approved, donor identity matching may be performed on
donated human milk because the milk may be expressed by a donor at her home and not
collected at a milk banking facility. In a particular embodiment, each donor's milk can be
sampled for genetic markers, e.g., DNA markers, to guarantee that the milk is truly from the
approved donor. Such subject identification techniques are known in the art (see, e.g.,
International Application Serial No. PCT/US2006/36827. The milk may be stored (e.g., at -
20°C or colder) and quarantined until the test results are received.

[0034] For example, the methods featured herein may include a step for obtaining a biological
reference sample from a potential human breast milk donor. Such sample may be obtained by
methods known in the art such as, but not limited to, a cheek swab sample of cells, or a drawn
blood sample, milk, saliva, hair roots, or other convenient tissue. Samples of reference donor
nucleic acids (e.g., genomic DNA) can be isolated from any convenient biological sample
including, but not limited to, milk, saliva, buccal cells, hair roots, blood, and any other suitable
cell or tissue sample with intact interphase nuclei or metaphase cells. The sample is labeled
with a unique reference number. The sample can be analyzed at or around the time of
obtaining the sample for one or more markers that can identify the potential donor. Results of
the analysis can be stored, e.g., on a computer-readable medium. Alternatively, or in addition,
the sample can be stored and analyzed for identifying markers at a later time.

[0035] It is contemplated that the biological reference sample may be DNA typed by methods
known in the art such as STR analysis of STR loci, HLA analysis of HLA loci or multiple gene
analysis of individual genes/alleles. The DNA-type profile of the reference sample is recorded
and stored, e.g., on a computer-readable medium.

[0036] It is further contemplated that the biological reference sample may be tested for self-
antigens using antibodies known in the art or other methods to determine a self-antigen profile.
The antigen (or another peptide) profile can be recorded and stored, e.g., on a computer-
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readable medium.

[0037] A test sample of human milk is taken for identification of one or more identity markers.
The sample of the donated human milk is analyzed for the same marker or markers as the
donor's reference sample. The marker profiles of the reference biological sample and of the
donated milk are compared. The match between the markers (and lack of any additional
unmatched markers) would indicate that the donated milk comes from the same individual as
the one who donated the reference sample. Lack of a match (or presence of additional
unmatched markers) would indicate that the donated milk either comes from a non-tested
donor or has been contaminated with fluid from a non-tested donor.

[0038] The donated human milk sample and the donated reference biological sample can be
tested for more than one marker. For example, each sample can be tested for multiple DNA
markers and/or peptide markers. Both samples, however, need to be tested for at least some
of the same markers in order to compare the markers from each sample.

[0039] Thus, the reference sample and the donated human milk sample may be tested for the
presence of differing identity marker profiles. If there are no identity marker profiles other than
the identity marker profile from the expected subject, it generally indicates that there was no
fluid (e.g., milk) from other humans or animals contaminating the donated human milk. If there
are signals other than the expected signal for that subject, the results are indicative of
contamination. Such contamination will result in the milk failing the testing.

[0040] The testing of the reference sample and of the donated human milk can be carried out
at the donation facility and/or milk processing facility. The results of the reference sample tests
can be stored and compared against any future donations by the same donor.

Screening for Contaminants

[0041] The milk is then tested for pathogens. The milk may be genetically screened, e.g., by
polymerase chain reaction (PCR), to identify, e.g., viruses, such as HIV-1, HBV and HCV. A
microorganism panel that screens for various bacterial species, fungus and mold via culture
may also be used to detect contaminants. For example, a microorganism panel may test for
aerobic count, Bacillius cereus, Escherichia coli, Salmonella, Pseudomonas, coliforms,
Staphylococcus aureus, yeast and mold. In particular, B. cereus is a pathogenic bacterium that
cannot be removed through pasteurization. Pathogen screening may be performed both
before and after pasteurization.

[0042] In addition to screening for pathogens, the donor milk may also be tested for drugs of
abuse (e.g., cocaine, opiates, synthetic opioids (e.g. oxycodone/oxymorphone)
methamphetamines, benzodiazepine, amphetamines, and THC) and/or adulterants such as
non-human proteins. For example, an ELISA may be used to test the milk for a non-human
protein, such as bovine proteins, to ensure, e.g., that cow milk or cow milk infant formula has
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not been added to the human milk, for example to increase donation volume when donors are
compensated for donations.

Processing Human Milk

[0043] Once the human milk has been screened, it is processed to produce a high fat product,
e.g., a human cream composition. The donation facility and milk processing facility can be the
same or different facility. Processing of milk can be carried out with large volumes of human
milk, e.g., about 75 liters/lot to about 2,000 liters/lot of starting material.

[0044] Methods of obtaining compositions that include lipids from human milk to provide
nutrition to patients are described in PCT Application PCT/US07/86973 filed on December 10,
2007 (WO 2008/073888).

[0045] After the human milk is carefully analyzed for both identification purposes and to avoid
contamination as described above, the milk then undergoes filtering, e.g., through about a 200
micron filter, and heat treatment. For example, the composition can be treated at about 63°C
or greater for about 30 minutes or more. Next, the milk is transferred to a separator, e.g., a
centrifuge, to separate the cream (i.e., the fat portion) from the skim. The skim can be
transferred into a second processing tank where it remains at about 2 to 8°C until a filtration
step. Optionally, the cream separated from the skim, can undergo separation again to remove
more skim.

[0046] Following the separation of cream and skim, the skim portion undergoes further
filtration, e.g., ultrafiltration. This process concentrates the nutrients in the skim milk by filtering
out the water. The water obtained during the concentration is referred to as the permeate. The
resulting skim portion can be further processed to produce human milk fortifiers and/or
standardized human milk formulations.

[0047] Processing of human milk to obtain human milk fortifiers (e.g., PROLACTPLUS™
Human Milk Fortifiers, e.g., PROLACT+4™, PROLACT+6", PROLACT+8", and/or

PROLACT+10™, which are produced from human milk and contain various concentrations of
nutritional components) and the compositions of the fortifiers are described in U.S. Patent
Application Serial No. 11/947,580, filed on November 29, 2007, (U.S. 2008/0124430). These
fortifiers can be added to the milk of a nursing mother to enhance the nutritional content of the
milk for, e.g., a preterm infant.

[0048] Methods of obtaining standardized human milk formulations (exemplified by

PROLACT20™, NEO20™, andlor PROLACT24) and formulations themselves are also
discussed in U.S. Patent Application Serial No. 11/947,580, filed on November 29, 2007, (U.S.
2008/0124430). These standardized human milk formulations can be used to feed, e.g.,
preterm infants. They provide a nutritional human-derived formulation and can substitute for
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mother's milk.

Formulating Human Cream Compositions

[0049] Once the cream portion has been separated from the skim portion, the caloric content
of the cream portion is measured. In one preferred embodiment, if the caloric content or the
percentage of fat of the cream portion is above a desired level, a volume of the permeate from
the ultrafiltration of the skim portion may be added to the cream portion, thereby providing a
formulated human cream composition that has the desired caloric content. Alternatively, in
another preferred embodiment, deionized water may be added to the cream portion in order to
provide the formulated human cream composition. The desired caloric content of the human
cream composition according to the invention is 2.0 kcal to 3.0 kcal per ml. In a preferred
embodiment, the desired caloric content is about 2.5 kcal/ml. In another example, the desired
percentage of fat of the human cream composition is about 20% to 30% lipids. In certain
embodiments, the desired percentage of fat is about 25% lipids.

Packaging and Pasteurization

[0050] After optionally adding permeate or deionized water to the cream, the cream
composition undergoes pasteurization. For example, the composition can be placed in a
process tank that is connected to the high-temperature, short-time (HTST) pasteurizer via
platinum-cured silastic tubing. After pasteurization, the cream composition can be collected into
a second process tank and cooled. Other methods of pasteurization known in the art can be
used. For example, in vat pasteurization the cream composition in the tank is heated to a
minimum of 63°C and held at that temperature for a minimum of thirty minutes. The air above
the cream composition is steam heated to at least three degrees Celsius above the cream
composition temperature. In one embodiment, the product temperature is about 66°C or
greater, the air temperature above the product is about 69°C or greater, and the product is
pasteurized for about 30 minutes or longer. In another embodiment, both HTST and vat
pasteurization are performed.

[0051] The pasteurized cream composition is generally processed aseptically. After cooling to
about 2 to 8°C, the product is filled into containers of desired volumes, and various samples of
the cream composition are taken for nutritional and bioburden analysis. The nutritional analysis
ensures proper calorie and fat content of the cream composition. A label that reflects the
nutritional analysis is generated for each container. The bioburden analysis tests for presence
of contaminants, e.g., total aerobic count, B. cereus, E. coli Coliform, Pseudomonas,
Salmonella, Staphylococcus, yeast, and/or mold. Bioburden testing can be genetic testing. The
product is packaged and shipped once the analysis is complete and desired results are
obtained.
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[0052] The resultant human cream composition comprises 2.0 kcal to 3.0 kcal per ml. In a
preferred embodiment, the human cream composition comprises about 2.5 kcal/ml. It is
contemplated that the resultant human cream composition comprises about 20% to 30% fat. In
one embodiment, the human cream composition is about 25% fat.

Use of Human Cream Compositions

[0053] The human cream compositions described herein may be used as supplemental
nutrition. Accordingly, the human cream compositions described herein may be administered
enterally or orally (e.g., bottle feeding). The use of human lipids for parenteral nutrition, a
practice of intravenous feeding (e.g., total parenteral nutrition), for a patient in need thereof is
described in PCT Application PCT/US07/86973 filed on December 10, 2007 (WO
2008/073888).

[0054] The disclosed human cream compositions are particularly useful for supplementing
human milk for infants, especially LBW infants, in order to raise the caloric content of the
human milk to a desired level. Human milk is often administered enterally to preterm infants in
the NICU. Enteral nutrition is a practice of tube feeding, e.g., nasogastric, transpyloric, and
percutaneous. Human milk (e.g., mother's own or donor) often does not meet the caloric
requirements of a LBW infant (Wocjik et al. J Am Diet Assoc, 109:137-140, 2009). Therefore, in
one embodiment, the human cream composition of the current invention is added to the
human milk, thereby increasing the caloric content while also maintaining the entirely human
milk diet of the infant and avoiding the complications associated with TPN. In one embodiment,
the enteral nutrition comprising the human cream composition is for a preterm or LBW infant.

[0055] In one aspect, use of the claimed composition for increasing the caloric content of
human milk to a desired caloric content level is provided. The composition used is the
composition of claim 1 and may be obtained by a method comprising the steps of obtaining a
sample of human milk (e.g., mother's own or donor or pool of milk derived from the mother
and/or donors), measuring the caloric content of the human milk, determining a volume of a
human milk cream composition needed to raise the caloric content of the human milk to the
desired caloric content level, and adding the volume of the human milk cream composition to
the container of human milk. For example, the desired caloric content is 67.6 kcal/100 mL (20
kcal/oz) or more. In another embodiment, the desired calorie target is 81.2 kcal/100 mL (24
kcal/oz) or more. In another embodiment, the desired calorie target is 87.9 kcal/100 mL (26
kcal/oz) or more. The human milk cream composition used to increase the caloric content of
the human milk may comprise, e.g., about 2.5 kcal/ml and/or about 25% fat.

[0056] In some instances, it may be desirable to reduce the amount of human milk that the
human cream composition is added to in order to keep the total volume administered or fed to
the infant the same. For example, an equal volume of human milk may be removed prior to the
addition of the cream composition.
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EXAMPLES

[0057] The following examples are intended to illustrate the disclosure.

EXAMPLE 1

STANDARDIZED HUMAN MILK CREAM PRODUCT

[0058] In order to provide a nutritional supplement that can add the desired amounts of
calories to mother's own or donor milk without adding a significant amount of volume, a human
cream composition was produced that can be delivered enterally, thereby avoiding the
negative effects associated with TPN. Human milk from previously screened and approved
donors was mixed together to generate a pool of donor milk. In a clean room environment, the
pool of donor milk was further tested for specific pathogens and bovine proteins. Specifically,
PCR testing was used to screen for the presence of HIV-1, HBV, and HCV in the milk. A
microbiological panel was also performed that tests for, e.g., aerobic count, Bacillius cereus,
Escherichia coli, Salmonella, Pseudomonas, coliforms, Staphylococcus aureus, yeast and
mold.

[0059] The pool of donor milk was ultracentrifuged to generate a cream portion and a skim
milk portion. The cream portion was then formulated to meet specific fat and calorie
specifications by adding an amount of the water ultra-filtered from the skim portion, the human
skim milk ultrafiltration permeate. Specifically, the cream portion was standardized to 25% lipids
and contained about 2.5 kcal/ml.

[0060] The standardized cream composition was then pasteurized following guidance set by
the FDA's Pasteurized Milk Ordinance. Following pasteurization, the standardized cream
composition was then filled into high density polyethylene bottles and frozen. The bottles were
weighed to ensure that the intended volume was filled into the bottle. The bottled cream
composition was then quarantined until all data from the microbiological panel was reviewed
and a full nutritional analysis was performed.

[0061] The bottled cream composition was labeled with a lot specific "use by" date and product
lot number. The cream product was then shipped frozen to the destination, e.g., hospital, in an
insulated cooler packed with dry ice.

EXAMPLE 2

ENTERAL ADMINISTRATION OF HUMAN MILK CREAM PRODUCT TO VLBW INFANTS
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[0062] In order to evaluate the short-term effect of the use of a human cream composition,

Prolact CR™, to supplement low caloric content human milk for very low birth weight (VLBW)
neonates, human milk comprising less than 67.6 kcal/100 mL (20 kcal/oz) was supplemented

with the human cream in addition to a human milk fortifier (Prolact+ H2MF®)(i.e., the cream
adjusted milk arm or treatment arm) or with the human milk fortifier without a human cream
supplement (i.e., the non-adjusted milk am or control group).

[0063] Seventy eight pre-term infants were randomized into either the cream supplement
group or the control group that did not receive the human cream supplement. Each study

group used the human milk-based fortifier Prolact+ H?MF® according to the standard of
practice. Typically fortification begins when the infant receives up to about 100 ml/kg/day of
enteral nutrition. Milk for the cream test group was supplemented with the human cream
composition after fortification began and was determined to be tolerated, usually one day later.

[0064] The actual daily feeding amounts during the study were not controlled, with the
exception of the human cream composition which was given in an amount to achieve a caloric
level of mother's milk/donor milk of 67.6 kcal/100 mL (20 kcal/oz) where necessary. The use of
the fortifier, both the timing of initiation and stepping protocol, were determined according to
local standard of care.

[0065] This study was designed to evaluate a null hypothesis of inferior results with respect to
the rate of weight gain between the two study groups using the following formulas where y is
the mean rate of weight gain in the respective study group:

Ho: Heream = Hno cream < -3 g/kg/day and Ha: Heream - Hno cream > -3 g/kg/day.

Data were also collected on the rate of change of head circumference and body length.
However, these were tested based on the usual superiority paradigm. The rate of weight gain
for any infant that did not complete the full study period was calculated over the period for
which the infant remained in the study.

[0066] The study subjects were followed until the first of the following periods: 36 weeks
corrected gestational age or weaned from fortification, whichever came first; discharge;
transfer from the medical institution; or death. Corrected gestational age was calculated as
gestational age at birth + chronological age.

[0067] The study subjects were selected based on a series of inclusion and exclusion criteria.
All study subjects met all of the inclusion criteria and none of the exclusion criteria listed below.
The five inclusion criteria were as follows:

1. 1. Birth weight between 750 and 1250 g
2.2. Have a reasonable expectation of survival for the maximum duration of the study
(through 36 weeks corrected gestational age or weaned from fortification, whichever
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came first)
3. 3. Must be able to adhere to a feeding protocol involving mother's own milk/donor milk

that will include fortification using Prolact+ H2MF® and, potentially, human cream

4. 4. Enteral feeding must begin before the 215t day of life
5. 5. Informed consent obtained from parent or legal guardian.

[0068] The eight exclusion criteria were as follows:

1. 1. Less than a reasonable expectation of survival for the infant's particular gestational
age through the study period

2. 2. Enrolled in any other clinical study affecting nutritional management during the study
period

3. 3. Decision to not start minimum enteral feed before day 21 of life

. 4. Unable to obtain informed consent from parent or legal guardian prior to the initiation

of enteral feeding

. 5. Presence of clinically significant congenital heart disease

. 6. Presence of any major congenital malformations

. 7. Reasonable potential for early transfer to non-study institution

. 8. Unable to participate for any reason based on the decision of the study investigator.

I

o0 ~N O O

[0069] After eligibility of the infant was determined and informed consent was obtained from
the parent or legal guardian, infants were randomized using a stratified (by study site) block
scheme into either the test group that received the human cream supplement or the control
group that did not receive the human cream supplement. All other nutrition (e.g., human milk

and Prolact+ H2MF®) was provided in the same fashion and according to institutional standard
practice for both study groups.

[0070] The randomization was performed in blocks of 4 without the use of stratification
variables except for study site because of the small study size. Block size was kept blinded.
While blinding of study groups is always desirable in randomized studies, because of the
nature of the interventions, e.g., the need to test the human milk in only one group and the
methods by which the nutrition was prepared and delivered, it was not possible for this study.

[0071] The number of infants included in this study was based first on the primary endpoint of
the rate of weight gain over the period of the initiation of enteral feeding through 36 weeks
corrected gestational age or when the infant was weaned from fortification, whichever came

first. A study of human milk and Prolact+ H2MF® by Sullivan et al. (J Pediatrics, 156:562-567,
2010) demonstrated a standard deviation of weight gain of 4 g/kg/day. The goal of the trial was
to show a lack of inferiority in the mean weight gain for the cream test group when compared
to the control group. Lack of inferiority has been defined as a difference of weight gain of less
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than 3 g/kg/day. With a 1-sided 5% significance level and 90% power, the study required 31
subjects per group (62 total) in order to demonstrate the lack of inferiority hypothesis.
However, it was anticipated that for some infants in the cream group, their human milk (e.g.,
mother's or donor) may never fall below 67.6 kcal/100 mL (20 kcal/oz) based on data from
Woijcik et al. (J Am Diet Assoc, 109:137-140, 2009) that demonstrated this might occur as
much as 25% of the time. As a result, the sample size for the cream test group was increased
by about 25% to 39 subjects, and the control group was also increased to keep the study
balanced. The resulting total sample size was 78 subjects. The cream test group was an
intent-to-treat (ITT) group in spite of the fact that some of the infants may not receive the
cream supplement.

[0072] Once human milk fortification was initiated and tolerance was established based on
clinical observation, the human milk was tested each time a new container of human milk was
used to prepare feedings. The caloric content of the human milk was measured using a
commercially available device (the Unity SpectraStar near infrared spectrometer) provided for
this purpose. Each time the caloric content of the human milk for an infant in the cream test
group fell below 67.6 kcal/100 mL (20 kcal/oz), the volume of the human cream composition
needed to bring the caloric content as close as possible to 67.6 kcal/100 mL (20 kcal/oz) was
determined. The amount to be added was calculated to the nearest ml by rounding down for
0.1-0.4 ml and rounding up for 0.5-0.9 ml in order to avoid imprecision due to the calorie
measuring device used in the nutrition preparation area. Prior to adding the calculated volume
of the cream composition, an equal volume of human milk was removed from the container,
thereby maintaining the same total volume. The calorie-adjusted, if required, human milk and

subsequent Prolact+ H2MF® was then provided according to institutional standard care. The

infants randomized into the control group were provided the human milk and Prolact+ H2MF®
according to the institutional standard of care without any use of the milk analysis, as is typical
for the vast majority of neonatal intensive care units.

[0073] The nutritional algorithm was continued until the infant reached 36 weeks corrected
gestational age or was weaned from the fortifier, whichever came first, or was otherwise
removed from the study (e.g., due to transfer to a non-study institution, removal from the study,
or death). Results are listed below in table 1.

[0074] Data collection forms were provided in order to capture the relevant information
indicated below. As noted above, the primary measure of efficacy for this study was the rate of
change of weight from the initiation of enteral feeding through 36 weeks corrected gestational
age or weaning from the fortifier, whichever came first. Based on the ITT paradigm defined
above, the rate of change of weight was determined for the period of time in the study for any
subject that failed to complete the study period for any reason. In order to provide a valid
comparison between the study subjects, the rate of weight gain was reported as g/kg/day. Any
subject that failed to complete the study period was dropped from any calculations with respect
to this primary endpoint.

[0075] At study entry, the following variables were recorded: birth weight, gestational age,
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gender, Apgar score at 5 minutes, use of mechanical ventilation, use of prenatal or postnatal
steroids, and the age in days at which enteral feeding was initiated. In addition, the presence of
any of the following clinical conditions either at the time of study entry or occurring during the
course of the study were noted: transient tachypnea of newborn (TTN), intraventricular
hemorrhage (IVH), and patent ductus arteriosus (PDA).

[0076] Head circumference increment for the study period and length increment for the study
period were determined. Length and head circumference were measured on a weekly basis
during the study period and recorded as cm/week. The use of medications that influence
growth and development, including postnatal steroids (e.g., hydrocortisone and
dexamethasone), caffeine and other methylxanthine preparations were also recorded.

[0077] The daily amount of all enteral nutrition was recorded in units of ml. This quantity was
subdivided into the various types of nutrition used, i.e., mother's milk, donor milk, cream

supplement, Prolact+ H2MF®, and any other nutritional support. In the event of feeding
intolerance or discontinuation of enteral feeding and the infant returning to total parenteral
nutrition (TPN), the assumed cause was identified. In addition, the total number of days of TPN
was recorded for the study period.

[0078] Although not a focus of this study, occurrences of sepsis, necrotizing enterocolitis (NEC)
and other related infectious outcomes were recorded. In addition, basic demographic and
medical information on each subject was collected and recorded. These variables included
gestational age, birth weight (including whether the birth weight was appropriate for gestational
age (AGA) or small for gestational age (SGA) based on standard criteria), gender, and racial

group.

[0079] The results of the study indicated that infants in the cream test group grew at a faster
pace with respect to weight, and length when compared to the control group clearly
demonstrating the superior efficacy of the claimed products compared to current feeding
protocols.

[0080] Table 1 is a summary of the growth parameter velocities defined over the study period
for the 78 patients in the study. There were no differences in baseline demographics except
race (p=0.02). There were no cases of NEC and no differences in the rates of sepsis between
study groups. The one-sided 95% lower bound of the confidence interval for the difference in
mean velocity (cream-control) in terms of g/kg/day was 0.38. This was well above the value of
-3 indicated as a definition of lack of inferiority.

Table 1
Parameter Cream Control p-value (Two-sample t-test with
Group Group allowance for unequal
(n=39) (p=39) variances)
Length velocity 1.03 £0.33 {0.831£0.41 0.02
(cm/wk)
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(g/kg/day)

time infant regained birthweight

Parameter Cream Control p-value (Two-sample t-test with
Group Group allowance for unequal
(n=39) (p=39) variances)

Head Velocity 0.904£0.19 0.84+0.22 {0.21

(cm/wk)

Weight Velocity 19.845.1 17.116.4 0.045

(g/day)

Weight Velocity 14.0+£2.5 12.4+£3.9 0.03

(g/kg/day)

Table 2 shows the growth velocities defined from birth and from the time to regain birth weight

Parameter Cream Control p-value (Wilcoxon

group (n=39) {group (n=39) jrank-sum test)

Length velocity from birth 0.95+0.34 0.76£0.29 0.01

(cm/wk)

Head velocity from birth 0.64+0.19 0.62+0.21 0.58

(cm/wk)

Weight velocity from birth 16.5+4.6 14.6+5.7 0.19

(g/day)

Weight velocity from birth 11.4+2.1 10.3£3.4 0.11

(g/kg/day)

Weight velocity calculated from {21.845.4 18.616.4 0.02

time infant regained birthweight

(g/day)

Weight velocity calculated from {15.7£2.5 13.7£4.0 0.02
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1

PATENTIKRAYV
1. Sammensatning for enternal indgivelse til et spaedbarn, der omfatter pasteurise-
ret flgde afledt fra humant meaelk, hvor sammensatningen omfatter 2,0-3,0 kcal/mL og

18-30% humant meaelkefedt.

2. Sammensatning ifglge krav 1, der yderligere omfatter humant skummet-

meaelkspermeat eller deioniseret vand.

3. Anvendelse af sammenszetningen ifglge krav 1, til at ¢ge kalorieindholdet af hu-

mant meelk til et gnsket kalorieindhold.

4. Anvendelse ifglge krav 3, hvor det gnskede kalorieindhold er 67.6 kcal/100 mL
(20 kcal/oz), 81.2 kcal/100 mL (24 kcal/oz), or 87.9 kcal/100 mL (26 kcal/oz).

5. Fremgangsmade til at lave en sammensaetning til enternal indgivelse til et spaed-
barn, der omfatter pasteuriseret flede afledt fra humant malk, der omfatter trinnene:

(a) adskillelse af en pulje humant maelk i en flgdedel og en skummetmaelksdel,

(b) formulering af flgdedelen for at opnd en flgdesammensaetning, der omfatter
2,0-3,0 kcal/mL og 18-30 % humant maelkefedt, og

(c) pasteurisering af fladesammensaetningen;

hvor trin (b) omfatter at male kalorieindholdet af flegdedelen, og hvis flgdedelen er
over 2.0-3.0 kcal/mL, tilseetning af en maengde permeat opnaet ved ultrafiltrering af

skummetmeaelksportionen eller deioniseret vand til flededelen.

6. Fremgangsmade ifglge krav 5, hvor adskillelsestrinnet er via ultracentrifugering

7. Fremgangsmade ifglge krav 5, der yderligere omfatter ultrafiltreret vand fra den

skummetmaelksdel, derved opna et humant skummetmalkspermeat.

8. Fremgangsmade ifglge krav 5, der yderligere omfatter et trin til at teste puljen af

humant meaelk for forfalskninger, forureninger, lzzgemidler og/eller patogener.
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9. Fremgangsmade ifglge krav 8, hvor testtrinnet omfatter PCR analyse for HIV, HBV
og HVC.

10. Fremgangsmade ifglge krav 8, hvor testtrinnet opfanger bovint protein.
11. Fremgangsmade ifglge krav 8, hvor testtrinnet omfatter at testet for én eller fle-
re leegemidler valgt fra amfetaminer, benzodiazepiner, kokain, metamfetaminer, opioi-

der, THC, og principielle metabolitter heraf.

12. Fremgangsmade ifglge krav 5, hvor puljen af humant maelk er fra én eller flere

donorer.
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