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J. CLINICAL STUDY: A NON-INFERIORITY ASSESSMENT OF AN INFANT 
FORMULA CONTAINING WBM VERSUS A USA-LEADING 
COMMERCIALLY AVAILABLE INFANT FORMULA ON GROWTH 
VELOCITY IN INFANTS (REPORT R0414) 

To evaluate the safety and tolerance of an infant formula containing WBM, a 
randomized, double-blind, comparator-controlled, multicenter clinical study was conducted in 
healthy, term infants with a birth weight between 2,600 g and 3,800 g (inclusive). All enrolled 
infants were not more than 2 weeks (14 days) of age at the time when the legally authorized 
representative signed the informed consent. The test product was Kendamil® Organic First 
Infant Milk (TP), which contained WBM, and the comparator product was Similac®Advance® 
(RP). Study participants were engaged in the study for up to 16 weeks.   

A total of 176 infants were screened for eligibility to obtain the required sample size of 
120 infants. All enrolled infants were randomized in a 1:1 ratio to Kendamil infant formula (TP) 
or Similac infant formula (reference product, RP), which served as the sole source of nutrition 
during the study.  

In the per protocol (PP) population, the lower bound of the 95% confidence interval (CI) 
for the difference between TP and RP in average weight gain over the study period was -1.296 
g/day (95% CI:  -1.296 to 0.557) and did not exceed the non-inferiority margin of -3.0 g/day. 
Additionally, there was no statistically significant difference in overall daily body weight gain 
between the TP- and RP-treated groups in the change from baseline in body weight for age 
(Figures 2 and 3), body length for age (Figures 4 and 5), head circumference for age (Figures 6 
and 7), and weight for length (Figures 8 and 9) throughout the study. There were also no 
statistically significant differences in average volume of formula intake/day or formula 
intake/kilogram weight/day, the number of total diaper rash events or any other GI events (i.e., 
colic, cramps, flatulence or gassiness, and regurgitation/reflux), the number of infants 
experiencing stool events over the whole study period. 

Overall, 13 infants experienced 17 adverse events (AEs) during the study period. There 
were 7 infants (8.2%) reporting 10 AEs in the TP group and 6 infants (6.6%) reporting 7 AEs in 
the RP group. All of the reported AEs across the study product groups were mild (76.5%) to 
moderate (23.5%) in severity. All of the reported AEs across the study groups were assessed as 
unrelated to the study products, based on the criteria outlined in the study protocol. The majority 
of the AEs were reported in the gastrointestinal disorders with 6 infants reporting infantile colic 
(3.4%) and 4 infants reporting infantile diarrhea (2.3%), followed by respiratory, thoracic, and 
mediastinal disorders with 4 infants reporting rhinorrhea (2.3%). One moderate SAE of upper 
respiratory tract infection was reported. This SAE was deemed unrelated to study product. No 
infants had an AE that led to permanent discontinuation of study product. 
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Figure 2.  Male Body Weight for Age 
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Figure 3.  Female Body Weight for Age 
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Figure 4.  Male Body Length for Age 
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Figure 5.  Female Body Length for Age 
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Figure 6.  Male Head Circumference for Age 
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Figure 7.  Female Head Circumference for Age 
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K. GRAS CRITERIA 

The regulatory framework for determining whether the use of a substance in food for 
animals can be considered GRAS in accordance with section 201(s) of the Federal Food, Drug, 
and Cosmetic Act (“the Act”), is set forth at 21 CFR §170.30: 

General recognition of safety may be based only on the view of experts qualified by 
scientific training and experience to evaluate the safety of substances directly or 
indirectly added to food. The basis of such views may be either (1) scientific procedures 
or (2) in the case of a substance used in food prior to January 1, 1958, through experience 
based on common use in food. General recognition of safety requires common 
knowledge about the substance throughout the scientific community knowledgeable 
about the safety of substances directly or indirectly added to food. 
 
General recognition of safety based upon scientific procedures shall require the same 
quantity and quality of scientific evidence as is required to obtain approval of a food 
additive regulation for the ingredient. General recognition of safety through scientific 
procedures shall ordinarily be based upon published studies, which may be corroborated 
by unpublished studies and other data information. 

In the preamble to the final rule for GRAS Notices, FDA stated that a GRAS conclusion, 
based on scientific procedures may be supported by scientific data (such as human, animal, 
analytical or other scientific studies), information, methods and principles, published or 
unpublished, appropriate to establish the safety of a substance under the conditions of intended 
use. The safety standard requires a reasonable certainty of no harm under the conditions of 
intended use of the substance. To be eligible for a GRAS conclusion based on scientific 
procedures, there must be evidence of a consensus among qualified experts that the proposed use 
is safe and the pivotal data and information supporting the safety of the ingredient’s intended use 
must be publicly available. 

L. SAFETY ASSESSMENT  

The substance that is the subject of this GRAS Determination is WBM, which is intended 
to be used as an ingredient in milk-based, non-exempt infant formula suitable as the sole source 
of nutrition from the first day of life for healthy term infants at a maximum use level of 153 
g/100 g infant formula,  

WBM contributes 21% of the total fat in infant formula. The intended use of WBM in 
infant formula will provide an estimated 10.3 % of total energy from milk fat given that 49% of 
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total energy in the formula is provided by fat and 21% of fat in the formula is provided by WBM. 
Thus, the amount of milk fat provided by the intended use of WBM is within the level of milk fat 
identified as well absorbed and therefore does not present a safety concern. 

M. SAFETY CONCLUSION  

The use of dry whole milk was previously concluded to be safe for the intended use as an 
ingredient at a level of 16 g per 100 g infant formula powder (GRN 000980) and at a maximum 
level of 22 g per 100 g infant formula powder (GRN 001041). The intended use of WBM that is 
the subject of this notice is 153 g WBM/100 g infant formula powder.  At a moisture value for 
WBM of approximately 87%, the average solids value is approximately 13 g/100 g WBM. 
Therefore, the maximum solid whole milk inclusion level in the infant formula powder is 19.9 
g/100 g infant formula powder and is comparable to the intended use levels determined GRAS in 
GRN 000980 and GRN 001041.   

The WBM is prepared from Grade “A” raw milk meeting specifications that ensure its 
safety as a food ingredient in the diet of infants. Based on the typical concentration of 
macronutrients in WBM, the intended use of WBM in the infant formula, and the total nutrient 
profile of the infant formula, the WBM ingredient will contribute a portion of the formula’s total 
protein (55%), total fat (21%), and total carbohydrate (12.7%). Milk and milk products have a 
long history of use in the U.S. food supply, including consumption by infants and toddlers in the 
transition from a diet of exclusive human milk and/or formula, to foods. Milk products that have 
been consumed with no adverse effects attributable to the milk other than the well documented 
occurrence of allergic reactions in susceptible individuals (Abrams and Sicherer, 2021).  

Because WBM is subjected to the same processing conditions as dry whole milk, with the 
exception of evaporation and drying comparable changes in key physico-chemical properties 
arising from processing are expected; these changes were discussed and have no effect on the 
safety profile of the various forms of milk. The use and use level of WBM is not fundamentally 
different from the current use of dry whole milk in infant formula. These ingredients are 
regarded as safe and GRAS.  

Published clinical studies of infants consuming whole milk support the safety of whole 
milk as a component of the diet (e.g., Alarcon et al., 1991; Brown et al., 1991; Hjelt et al., 1989; 
Isoulauri et al., 1986; Larnkjær et al., 2009; Stekel et al., 1988). Potential concerns with the 
consumption of fluid whole milk as a sole source of nutrition (e.g., potential nutrient deficiency, 
potential renal solute load; fat absorption) have been raised in the literature. However, the 
intended use of WBM is as an ingredient in infant formula (a complex food matrix), and 
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therefore provides only a portion of nutrients in the total formula. Thus, the intended use of 
WBM does not present the same concerns as the direct consumption of fluid milk.  

The use of WBM in infant formula will provide a source of constituents typically present 
in lower concentrations in formula, namely phospholipids and other lipids present in milk fat and 
not present in vegetable oils. The level of these components provided by the intended use of 
WBM will result in levels similar to or well below mean concentrations reported in human milk 
as shown in Table 13 and Table 15, and thus are not a safety concern. Published and unpublished 
clinical studies in which dairy fat accounts for up to approximately half the fat in infant formula 
(Breij et al., 2019; De Souza et al., 2018; Leite et al., 2013; Manios et al., 2020; Schouten, 2013, 
as cited in GRN 000898 and GRN 001041) provide supportive evidence that the level of milk fat 
provided by the intended use of dry whole milk does not present safety concerns.  

N. CONCLUSION REGARDING SAFETY AND GENERAL RECOGNITION OF 
SAFETY  

General recognition of safety through scientific procedures requires common knowledge 
throughout the scientific community knowledgeable about the safety of food ingredients, and 
that there is a reasonable certainty that a substance is not harmful under the intended conditions 
of use in foods. The aforementioned regulatory, scientific reviews, and compositional data 
related to the consumption and safety of WBM have been published in the scientific literature 
and, therefore, are generally available and generally known among the community of qualified 
food ingredient safety experts. Thus, there is broad-based and widely disseminated knowledge 
concerning WBM. The data and publicly available information supporting the safety of the 
proposed use of dry whole milk, for the intended use in infant formula, are not only widely 
known and disseminated, but are also commonly accepted among qualified food safety experts. 
Crossway Foods, Ltd. has determined that the proposed use of WBM at a maximum 
concentration of 153 g WBM/100 g infant formula powder can be concluded to be safe and 
GRAS through scientific procedures. 

O. DISCUSSION OF INFORMATION INCONSISTENT WITH GRAS 
DETERMINATION  

No information has been identified that would be inconsistent with a finding that the 
proposed use of dry whole milk in non-exempt infant formula, meeting appropriate 
specifications specified herein and used according to cGMP, is safe and GRAS based on 
scientific procedures, under the conditions of intended use in food. 
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Other Information 
Did you include any other information that you want FDA to consider in evaluating your GRAS notice? 

D Yes   No 

Did you include this other information in the list of attachments? 

D Yes O No 

SECTION F-SIGNATURE AND CERTIFICATION STATEMENTS 

1. The undersigned is informing FDA that Crossway Foods, Ltd. 

(name of notifier) 

has concluded that the intended use(s) of Pasteurized Liquid Whole Bovine Milk (WBM) 
(name of notified substance) 

described on this form, as discussed in the attached notice, is (are) not subject to the premarket approval requirements of the Federal Food, 
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of its intended use in accordance with § 170.30. 

2. Crossway Foods, Ltd. agrees to make the data and information that are the basis for the 
----"------(n_a_m_e-of-n-ot-if,-·e,-1------- conclusion of GRAS status available to FDA if FDA asks to see them; 

agrees to allow FDA to review and copy these data and information during customary business hours at the following location if FDA 

asks to do so; agrees to send these data and information to FDA if FDA asks to do so. 

Unit 2017 Orchard Avenue, Citywest Business Campus, Dublin, Ireland D24 AXR0 
(address of notifier or other location) 

The notifying party certifies that this GRAS notice is a complete, representative, and balanced submission that includes unfavorable, 
as well as favorable information, pertinent to the evaluation of the safety and GRAS status of the use of the substance.The notifying 
party certifies that the information provided herein is accurate and complete to the best or his/her knowledge. Any knowing and willful 
misinterpretation is subject to criminal penalty pursuant to 18 U.S.C. 1001 . 

3. Signature of Responsible Official, 
Agent, or Attorney 

Dietrich B. Conze, PhD ~~~~~~~;!g;3~i:ii~~'.;~h!,;~nze,PhD 

Printed Name and Title 

Dietrich Conze, Managing Partner, Spherix Consulting GrouI 

Date (mm/dd/yyyy) 

03/27/2024 
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GRAS Notice (GRN) 1179 amendment(s)

CROSSWAY FOODS LIMITED 
Unit 2017 Orchard Avenue, Citywest Business Centre, 

Dublin D24 AXRO, Ireland 

1 

August 9, 2024 

Dear Dr. Morissette, 

FDA’s questions for GRN 001179 are in italicized text and Crossway Foods, Ltd. (Crossway’s) 
responses to each question are below in plain text.  

We hope that our responses address your questions. 

Sincerely,  

Mairead Ni Chuinn 
Director, Crossway Foots, Ltd. 
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Table 1. Crossway Foods raw milk testing plan. 

Raw liquid milk monitoring specification 

Test Method Reference Method description Limits1 Testing frequency 
Sodium ICP-OES ICP/003 The sample is microwave digested in acid and 

determined by ICP-OES. 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

30 - 57mg/100g First 5 batches and annually 

Iron ICP-OES ICP/003 The sample is microwave digested in acid and 
determined by ICP-OES. 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

≤0.75mg/100g First 5 batches and annually 

Potassium ICP-OES ICP/003 The sample is microwave digested in acid and 
determined by ICP-OES. 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

122 - 182mg/100g First 5 batches and annually 
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Test Method Reference Method description Limits1 Testing frequency 
Chloride ICP-OES Q/012 Volhard Titration. Organic matter in the sample is 

destroyed by wet digestion with a mixture of 
potassium permanganate and nitric acid. This 
method uses a back titration with potassium 
thiocyanate to determine the concentration of 
chloride ions in a solution. In the presence of 
excess silver nitrate, chloride is precipitated as 
silver chloride. Urea is added to decompose 
nitrites and the excess silver nitrate is titrated with 
potassium thiocyanate, using ferric iron as the 
indicator. 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

86 - 129mg/100g   First 5 batches and annually 

Iodine ICP-MS ICPMS/002 Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

18 - 70μg/100g First 5 batches and all batches 
received Nov-April 

Cholesterol GC T-AA08-
WO3656

Lipids in sample are saponified at high 
temperature with ethanolic KOH solution. 
Unsaponifiable fraction containing cholesterol and 
other sterols is extracted on SPE cartridge. Sterols 
are derivatized to trimethylsilyl (TMS) esters and 
then quantified by GC-FID. 

Internally validated method 

COFRAC TESTING (scope on www.cofrac.fr) 1-
7085 

≤15mg/100g First 5 batches and annually 

Ash Gravimetric EC 152/2009 ≤2% Once per year 

Vitamin A HPLC EN 12823-1 
2014 

≤100µg/100g Once per year 

Vitamin D3 HPLC ISO 20636:2018 ≤0.5µg/100g Once per year 
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Test Method Reference Method description Limits1 Testing frequency 
Lead ICP-MS ICPMS010 Microwave assisted digestion followed by ICP-MS 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

≤ 6.25µg/kg First 3 supplier batches and 
annually 

Cadmium ICP-MS ICPMS010 Microwave assisted digestion followed by ICP-MS 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

≤ 6.25µg/kg First 3 supplier batches and 
annually 

Nitrates Colorimetry 
BS4401/7 

BS 4401-7:1976 ≤ 7mg/kg Once per year 

Nitrites Colorimetry 
BS4401/8 

BS 4401-7:1976 ≤ 0.4mg/kg Once per year 

Melamine LC-MS/MS LA-LCMS-019-
15* 

Methanolic extraction / LC/MS/MS with ESI+ and 
ESI- (acc FDA, modified) 

Internally validated method 

DIN EN ISO/IEC 17025:2018 DAkkS D-PL-19579-
02-00

<0.3ppm Once per year 

Mycotoxins - 
Aflatoxin M1 

LC-FLD CHROM/319* Determination of aflatoxin M1. The sample is 
cleaned up by immunoaffinity. Analysis is by 
HPLC post-column derivatization and 
fluorescence detection. 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

≤ 0.025µg/kg Once per year 

Chromium ICP-MS ICPMS010 Microwave assisted digestion followed by ICP-MS 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

<0.3mg/kg  First 3 supplier batches and 
Investigatory 
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Test Method Reference Method description Limits1 Testing frequency 
Arsenic ICP-MS ICPMS010 Microwave assisted digestion followed by ICP-MS 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

<12.5µg/kg First 3 supplier batches and 
annually 

Mercury ICP-MS ICPMS010 Microwave assisted digestion followed by ICP-MS 

Internally validated method 

BS EN ISO/IEC 17025:2017 UKAS 0342 

≤ 6.25µg/kg First 3 supplier batches and 
annually 

PCDDs/PCBs GC-MS/MS GLS DF 
110:2024-07-11 

Internally validated method 

DIN EN ISO/IEC 17025:2018 Dakks D-PL-14629-
01-00

Sum of Dioxins: ≤ 
2.5pg/g fat 

Sum of Dioxins 
and Dioxin like 
PCBs: ≤ 5.5pg/g 
fat 

Sum of PCB28, 
PCB52, PCB101, 
PCB138, PCB153 
and PCB180: ≤ 
40ng/g fat 

First 3 supplier batches and 
Investigatory 

Pesticides/Biocides Various: GC-
ECD / GC-NCI-
MS / GC-FPD / 
GC-MS / LC-
MS/MS 

P-14.195-5 Internally validated method 

DIN EN ISO/IEC 17025:2018 Dakks D-PL-14629-
01-00

Not detected First 3 supplier batches and 
Investigatory 

1 Results based on a liquid basis, PCDD = Polychlorinated dibenzo-p-dioxins, PCB = Polychlorinated biphenyls, ICP-OES = Inductively Coupled Plasma Optical Emission spectroscopy, ICP-MS = Inductively coupled 
plasma mass spectrometry, GC = Gas Chromatography, HPLC = High-performance Liquid chromatography, GC = Gas Chromatography with tandem mass spectrometry, GC-ECD = gas chromatography-electron capture 
detector, GC-NCI-MS = Gas chromatography negative ion chemical ionization mass spectrometry, GC-FPD = Gas chromatography-Flame Photometric Detector, LC-MS/MS = Liquid Chromatography with tandem mass 
spectrometry, Investigatory = Where any indication that materials may be in danger of contributing to out of specification finished product, Crossway undertakes ‘ad hoc’ testing aimed at worst case scenario in 
order to fully evaluate any issues and address with the supplier.  
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Some of the tests outlined in Table 1 are done in-house. Others are tested at accredited 3rd 
party laboratories. All tests use validated methods and are suitable for the product matrix, 
i.e. liquid milk.  
 
In addition to the controls on the raw material, Crossway Foods goes beyond the regulatory 
requirements outlined within 21 CFR 107.100 by undertaking analytical testing for lead, 
cadmium, arsenic and mercury on each batch of finished product manufactured for the 
United States. In doing so, Crossway Foods is serving to proactively test for and control the 
levels of heavy metals in line with FDA’s Closer to Zero initiative. Crossway also routinely 
produces infant formulas destined for the EU market, where strict heavy metal contaminant 
limits on infant formula are enforced. These limits in the EU are outlined in Table 2 and are 
voluntarily undertaken by Crossway on each batch of finished product manufactured for the 
United States. 
 
Table 2. Contaminant limits for infant formula produced with pasteurized whole liquid milk 
 
 

Heavy metal specification - Finished product  
       

Contaminant  Basis  Sample type Limit2 Unit  Test method Method reference  

Lead  As sold  Composite auto sample 0.02 mg/kg ICP-MS  ICPMS010 
Cadmium As sold Composite auto sample 0.01 mg/kg ICP-MS  ICPMS010 
Arsenic As sold Composite auto sample 0.02 mg/kg ICP-MS  ICPMS010 
Mercury As sold Composite auto sample 0.02 mg/kg ICP-MS  ICPMS010 

 
2 Results based on a powder basis, ICP-MS = Inductively coupled plasma mass spectrometry 

 
 

Microbiological controls – to address the risk of Cronobacter sakazakii, Listeria 
monocytogenes, and Salmonella spp. in leu of batch-by-batch testing 

 
As noted above, the turnaround time for microbiological testing does not facilitate the 
direct testing of the ingredient itself. Rather, it is through the production process and 
validated heat treatment (including PMO-compliant heat treatment steps) that we ensure 
the absence of any such microorganisms of public health concern in the finished product.  
 
The subject of the GRAS Notice is received and pasteurized on-site and stored in accordance 
with the conditions specified in the PMO. We confirm that this pasteurization process 
produces a product whose microbial content complies with the levels as detailed within 
Table 8 of the GRAS Notice.  
 
The liquid milk is then stored in silos at ≤7.2°C for ≤72h after pasteurization and mixed with 
other ingredients according to established recipes and formulated to meet the nutritional 
requirements specified in 21 CFR 107.100. After storage and mixing, at least one PMO-
compliant heat treatment is applied with the requisite hold time to eliminate  
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microorganisms of public health concern and ensure the safety of the finished product by 
eliminating the risks that may arise from their presence in the raw materials. The product is 
then evaporated and spray dried to produce a powdered intermediate. The heat treatment 
steps are validated annually at a minimum at each production facility.  

To confirm the effectiveness of heat treatment steps, Crossway tests each batch of the 
powdered intermediate for the presence of Cronobacter spp. and Salmonella spp. After 
passing the relevant quality checks, which include the microbiological parameters outlined 
above, the powdered intermediate is then positively released and dry mixed with finishing 
components where further testing for Listeria monocytogenes, Cronobacter spp., and 
Salmonella spp within the finished infant formula occurs before its eventual positive release. 

The microbiological testing program for the intermediate product is outlined in Table 3. The 
microbiological testing program for the finished product is outlined in Table 4.   

Microbiological testing is conducted either in-house or at accredited 3rd party laboratories. 
All test methods are validated and suitable for the product matrix, i.e. powdered infant 
formula. 

Therefore, the risks associated with the outlined microorganisms is well controlled through 
the heat steps throughout the production process and through analytical testing at the 
intermediate and final product stages.  

Table 3. Crossway Foods microbiological testing of Intermediate product. 

Microbiology Specification - Intermediate product  

Organism Limit3 Method reference 

Cronobacter spp. Absent in 300g ISO 22964:2017 

Salmonella spp. Absent in 250g AFNOR SOL37/01-06/13 

3 Results based on a powder basis, ISO = International standards organisation, AFNOR = Association Française de Normalisation (English: 
French Standardization Association) 
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Table 4. Crossway Foods microbiological testing of Finished product. 

Microbiology Specification - Finished product  

Organism Limit4 Method 
reference Regulation 

Cronobacter spp. Absent in 300g ISO 22964:2017 21 CFR 
§106

Salmonella spp. Absent in 1500 g AFNOR SOL37/01-
06/13  

21 CFR 
§106

Listeria 
monocytogenes Absent in 250g  AFNOR 

SOL37/02-06/13 
EC 
2073/2005 

4 Results based on a powder basis, ISO = International standards organisation, AFNOR = Association Française de Normalisation (English: 
French Standardization Association) 

Taken together, our positive release process ensures that every finished product is within 
specification and therefore safe for its intended use prior to sale.   
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