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a push cap. The push cap is then fixed to a bottle containing a plurality of anhydrous
neutral oils. Once the push cap is fixed on the bottle, the push cap is pressed, releasing
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of lactase in the neutral oils. Finally, a dropper is used to deliver the stable lactase-oil
mixture to the infant in need thereof.
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TITLE: Stable Lactase Product

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is an international patent application to be processed
according to the Patent Cooperation Treaty and is a continuation of the provisional
patent application, serial number 62/953,736, filed in the United States Patent Office
on 26 December 2019, and claims the priority thereof and is expressly incorporated

herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to a digestive aid. More particularly,

the present disclosure relates to a stable form of a digestive aid for infants.

BACKGROUND

[0003] A colicky baby is a very stressful situation for new parents. Colic generally
occurs when the baby is very young, before solid food is introduced. Parents try to
eliminate the source of the discomfort. If the baby is on formula, parents try different
formulas including those that do not have cow’s milk as a basis. Breastfeeding

moms begin elimination diets, abstaining from foods known to produce gas in adults.
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[0004] A growing amount of evidence suggests that infants may have problems
digesting lactose, a sugar found both in cow’s milk and breast milk. To digest

lactose, the stomach must have an enzyme called lactase.

[0005] It is rare that infants are born without the ability to produce lactase, whereas
colic is not uncommon. It is suspected that the gassiness may be caused by the
naturally occurring lactase being overwhelmed by an excess of lactose or that lactase

production is insufficient.

[0006] Unfortunately, most lactase products on the market are not suitable for
infants because of the liquids that it is dissolved in. Lactase is not stable in most
liquids that are suitable for infants, such as water. Powders mixed with food are not
suitable for infants who have not started eating solid foods. Infants and young

children cannot be dosed with tablets or capsules because of choking hazards.

[0007] Additionally, while lactase may be stable in glycerol, glycerol is known to
have laxative properties. As an osmotic laxative, glycerol promotes the retention of
fluid in the bowel by increasing osmotic pressure in the intestine. Alternatively,
glycerol may also, acting through its local irritant effects, have a lubricating and

softening effect.

[0008] While these units may be suitable for the particular purpose employed, or for
general use, they would not be as suitable for the purposes of the present disclosure

as disclosed hereafter.



WO 2021/134002 PCT/US2020/066995

[0009] In the present disclosure, where a document, act or item of knowledge is
referred to or discussed, this reference or discussion is not an admission that the
document, act or item of knowledge or any combination thereof was at the priority
date, publicly available, known to the public, part of common general knowledge or
otherwise constitutes prior art under the applicable statutory provisions; or is known
to be relevant to an attempt to solve any problem with which the present disclosure is

concerned.

[0010] While certain aspects of conventional technologies have been discussed to
facilitate the present disclosure, no technical aspects are disclaimed and it is
contemplated that the claims may encompass one or more of the conventional

technical aspects discussed herein.
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BRIEF SUMMARY

[0011] An aspect of an example embodiment in the present disclosure is to provide
a method for storage and delivery of shelf-stable lactase in neutral oil to infants as a
dietary aid. Accordingly, an aspect of an example embodiment in the present

disclosure provides a shelf-stable dispersion of lactase powder and a neutral oil.

[0012] Another aspect of an example embodiment in the present disclosure is to
provide a shelf-stable form of lactase. Accordingly, the present disclosure provides a
pre-measured dosage of lactase powder in a push cap that dispels the powder into a

bottle containing a neutral oil.

[0013] A further aspect of an example embodiment in the present disclosure is to
provide delivery of the shelf-stable lactase mixture to an infant. Accordingly, the
present disclosure provides a dropper that is loaded with the prepared mixture of
lactase powder in a neutral oil that is delivered to the infant either directly or with their

breast milk or formula.

[0014] Accordingly, the present disclosure describes a method for the storage and
delivery of self-stable lactase to infants as a dietary aid. A bottle of neutral oil is fixed
with a cap containing pre-measured lactase powder. The plunger on the cap is
pressed and the pre-measured lactase powder is deposited into the neutral oil. The
container is agitated to dissolve the pre-measured lactase in the neutral oil. A

dropper is used to deliver the known concentration of lactase in oil to the infant.
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[0015] The present disclosure addresses at least one of the foregoing
disadvantages. However, it is contemplated that the present disclosure may prove
useful in addressing other problems and deficiencies in a number of technical areas.
Therefore, the claims should not necessarily be construed as limited to addressing
any of the particular problems or deficiencies discussed hereinabove. To the
accomplishment of the above, this disclosure may be embodied in the form illustrated
in the accompanying drawings. Attention is called to the fact, however, that the
drawings are illustrative only. Variations are contemplated as being part of the

disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the drawings, like elements are depicted by like reference numerals. The

drawings are briefly described as follows.

[0017] FIG. 1 is a front elevational view of an example embodiment of a 10 milliliter

(“ml1”) bottle containing a neutral oil.

[0018] FIG. 2 is a front elevational view of an example embodiment of a push cap
containing a pre-measured amount of lactase (Beta-galactosidase) affixed to the 10

ml bottle.

[0019] FIG. 3 is a front elevational view of a user squeezing a plunger on the push

cap containing a pre-measured amount of lactase.

[0020] FIG. 4 is a front elevational view of the lactase powder dispensing into the

neutral oil.

[0021] FIG. 5is a front elevational view of the user agitating the bottle containing

the neutral oil and the lactase powder.

[0022] FIG. 6 is a front elevational view of a dropper withdrawing the neutral oil and

lactase mixture out of the bottle.

[0023] The present disclosure now will be described more fully hereinafter with
reference to the accompanying drawings, which show various example

embodiments. However, the present disclosure may be embodied in many different
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forms and should not be construed as limited to the example embodiments set forth
herein. Rather, these example embodiments are provided so that the present
disclosure is thorough, complete and fully conveys the scope of the present

disclosure to those skilled in the art.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] FIGS. 1-6 illustrate a method of storing and then delivering a lactase dietary
supplement to an infant. More specifically, the method stores and delivers a shelf-
stable lactase (Beta-galactosidase) to an infant or individual in need of same. In
particular, the method employs a system comprising a bottle 10 having a receptacle
18 containing a plurality of neutral oils 14, a push cap 20 holding a powder 40 in a
compartment 16, the powder further comprising the shelf-stable lactase, a flow agent

and a release agent, and a dropper 60.

[0025] The term “neutral oils” refers to edible oils generally recognized as safe for
human consumption that have a neutral flavor. In other words, these neutral oils

have little or no distinctive flavor.

[0026] The shelf-stable lactase is provided as a system that includes at least one
bottle 10 with a receptacle 18 containing an anhydrous mixture of a plurality of
neutral oils 14 , such as but not limited to sunflower oil and Vitamin E. The plurality of
neutral oils 14 totals about 10 milliliters (“ml”). The bottle is sealed with a first cap 12,
a standard fitting cap that is selectively removed when the dietary supplement is

being prepared for delivery and replace after preparation for storage.

[0027] The system also includes a push cap 20 containing a powder 40 comprising
lactase, a release agent and a flow agent in a compartment 16. The powder 40
comprises at least 190 milligrams (“mg”) of powder 40. The powder comprises a

minimum of 158.2 mg of lactase, 4 — 6 mg of magnesium stearate, and 25 -30 mg of
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bamboo fiber in a compartment 16. Preferably, the powder has 5 mg of magnesium
stearate and 26.8 mg of bamboo fiber. It is understood by those of ordinary skill in
the art that a range of +/- 10% of the targeted preferable amounts is acceptable for a
product of this type. Finally, the system has a dropper 60 configured to deliver the
finished lactase product 66 containing the lactase powder 40 in the neutral oil 14 to

the infant.

[0028] It is further understood that magnesium stearate is an anti-adherent or
release agent that aids in the dispersal of the powder into the oil. Other similar salts
of fatty acids that are release agents that are generally recognized as safe are

acceptable in this product.

[0029] Further, bamboo fiber aids in the flow of the powder but other cellulosic
powders that are generally recognized as safe and aids the flow of powders are

acceptable in this product.

[0030] The push cap has a plunger 22 that pushes through the compartment
containing the powder creating a channel for the powder to enter the receptacle 18

holding the neutral oils 14.

[0031] The push cap 20 is selectively affixed to the bottle 10 by screwing onto the

bottle, the bottle have standard screw threads.

[0032] The user first removes the first cap 12 standard from the bottle 10 containing

the 10 ml of the neutral oils 14. Then the user replaces the first cap with the push cap
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20 by affixing the push cap onto the bottle 10. The next step is the user 24 presses
the plunger 22 of the push cap 20 to dispel the powder 40 into the oil mixture of
neutral oils 14 and agitates the bottle 10, dispersing the powder 40 in the oil mixture

of neutral oils 14.

[0033] The resulting finished lactase product 66 contains lactase dissolved in the
neutral oil 14. The oil mixture of neutral oils 14 is necessary because lactase is not as
stable in an aqueous solution. Additionally, some neutral oils such as glycerin are not
used as a solvent due to its laxative properties. Finally, keeping the powder 40
removed from the oil mixture of neutral oils oil 14 further extends the stability of the

lactase during storage prior to use, making the product more effective.

[0034] The finished lactase product 66 comprising the mixture of neutral oils 14 and
the powder 40 containing lactase 40 may be drawn into the included dropper 60. The
dropper 60 delivers the finished lactase product 66 to an infant in 0.5 ml (700 1U)
doses 70. The doses 70 is delivered directly to the infant before feeding or added to

breast milk or formula.

[0035] The product has a greater shelf stability as a two component system than the

currently available hydrophilic mixtures.

[0036] The finished lactase product 66 has greater shelf stability in neutral oils 14
than lactase in aqueous and more hydrophilic solvent systems. The greater stability
allows the user to provide at least eight doses over as long as an eight-day period

whereas hydrophilic solutions of lactase are only stable for a day or two.

10
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[0037] To use the method as described hereinabove, the user has a kit. The kit
comprises the bottle 10 having the receptacle 18 containing a plurality of anhydrous
neutral oils 14, the first cap 12 and the second cap 20 , the second cap configured as
a push cap having a compartment 16 containing the powder 40 that further

comprises a lactase, a release agent and a flow aid.

[0038] The kit may be further modified with a dropper 60 having a pipet 62 and a

bulb 64.

[0039] Physical stability of the lactase mixture in neutral oils as described
hereinabove were performed under accelerated conditions 40° C and 75% relative
humidity for 36 weeks. Evaluations were performed and the results are presented in
Table 1 and Table 2. The product maintained physical stability throughout the testing

period.

TABLE 1

Product Name: LACTACOL 5 SINGLE-DOSE BOTTLES 8 ML AND DROPPER (Caps Only)
Batch No: ST419; Production date: 07/2019; Expiry date: 07/2021

Accelerated Stability Storage Conditions: 40°C £ 2°C / 75 %RH +5%HR

Time Point t0 tAw t8W t15W t18W t36W
SCHEDULED DATE OF | 15/07/19 | 12/08/19 | 09/09/19 i 28/10/19 | 18/11/19 i 23/03/20
......................................... L T AT TS S A —
ACTUAL DATE OF TESTING: | 25/07/19 i 28/08/19 | 20/09/19 : 28/10/19 | 15/11/19 : 23/03/20
PHYSICO- SPECIFI- RESULTS : RESULTS | RESULTS | RESULTS . RESULTS : RESULTS |
CHEMICAL CAITONS : : :
ANALYSIS § b e
ASPECT Light beige oK oK oK . oK . oK i OK
................................ fine DOWder e
PACKING | Not thickened oK | OK oK . oK | oK i oK

11
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TABLE 2

Product Name: LACTACOL 5 SINGLE-DOSE BOTTLES 8 ML AND DROPPER (Bottle Only)
Batch No: ST419; Production date: 07/2019; Expiry date: 07/2021

Time Point t0 tdw t8W t15W t18W t36W
SCHEDULED DATE OF | 15/07/19 i 12/08/19 | 09/09/19 & 28/10/19 | 18/11/19 : 23/03/20
......................................... TESTING: £ esdiensssssseessssensebeesssessesessssesseeebrsseesssesssseesseseorsseessesesssseesseederssessssessscenaed
ACTUAL DATE OF TESTING: | 25/07/19 | 28/08/19 | 20/09/19 : 28/10/19 | 15/11/19 i 23/03/20
PHYSICO- SPECIFI- RESULTS : RESULTS . RESULTS : RESULTS | RESULTS : RESULTS
CHEMICAL CAITONS : f f
ANALYSIS
ASPECT clear, straw- oK i oK OK . OK i OK i OK
yellowcolor & ¢+ I T T
FLAVOUR olwitha { ©OK { OK  OK : OK  OK i OK
characteristic : : : : :
VISCOSITY | low viscosity- oK | oK oK . oK | oK i OK
OSTON N fluid T
BOTTLE ‘ ‘
ANALYSIS
SCREWING the screwed
cap holds
from 15°C to
20°C

LEACHING the external
sides of the

bottle not

BOTTLE the plastic
DEFORMATI material of
ON the bottle
withstands

contact with
the contents
CAP the plastic
DEFORMATI material of
ON the cap
withstands
the contact
with the
content,
without
splitting or
cracking

BOTTLE holding test in oK i OK | oK i oK oK { OK
HERMETIC the vacuum : : : :

SEAL chamber
(-0,7 bar per
15 seconds)

. After 8 months all caps have straight profile again, without any
i deformation near its top edge. Test ended successfully.

12
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[0040] Further shelf life studies were conducted at controlled room temperature

(Temperature: 25 + 2°C.; RH 60% = 5% RH).

TABLE 3
Product Name: LACTACOL 5 SINGLE-DOSE BOTTLES 8 ML AND
DROPPER
Batch No: ST419; Production date: 07/2019; Expiry date: 07/2021
Long Term Stability: T17 months (Temperature: 25 £ 2°C — RH 60 + 5%)
TESTS: Microbiological quality | Specification Results | U.M.
(solid and liquid phase)
Aerobic mesophilic bacterial =210 <10 CFU/g
count (PH EUROQO)
Escherichia coli (PH EUROQO) Absent Absent | /g
Bile-Tolerant Gram-Negative z2"10° <10 CFU/g
Bacteria (PH EURQO)
Staphylococcus aureus (PH Absent Absent | /g
EURO)
Salmonella spp. (PH EURO) Absent Absent | /g
Molds (PH EUROQO) 22710 <10 CFU/g
Yeasts (PH EURO) >2"10° <10 CFU/g

[0041] Itis understood that when an element is referred hereinabove as being “on”
another element, it can be directly on the other element or intervening elements may
be present therebetween. In contrast, when an element is referred to as being

“directly on” another element, there are no intervening elements present.

[0042] Moreover, any components or materials can be formed from a same,

structurally continuous piece or separately fabricated and connected.

[0043] It is further understood that, although ordinal terms, such as, “first,” “second,
“third,” are used herein to describe various elements, components, regions, layers

and/or sections, these elements, components, regions, layers and/or sections should

13
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not be limited by these terms. These terms are only used to distinguish one element,

component, region, layer or section from another element, component, region, layer

or section. Thus, “afirst element,” “component,” “region,” “layer” or “section”
discussed below could be termed a second element, component, region, layer or

section without departing from the teachings herein.

[0044] Spatially relative terms, such as “beneath,” “below,

lower,” “above,

upper”
and the like, are used herein for ease of description to describe one element or
feature's relationship to another element(s) or feature(s) as illustrated in the figures.
It is understood that the spatially relative terms are intended to encompass different
orientations of the device in use or operation in addition to the orientation depicted in
the figures. For example, if the device in the figures is turned over, elements
described as “below” or “beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example term “below” can
encompass both an orientation of above and below. The device can be otherwise

oriented (rotated 90 degrees or at other orientations) and the spatially relative

descriptors used herein interpreted accordingly.

[0045] Example embodiments are described herein with reference to cross section
illustrations that are schematic illustrations of idealized embodiments. As such,
variations from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be expected. Thus, example
embodiments described herein should not be construed as limited to the particular

shapes of regions as illustrated herein, but are to include deviations in shapes that

14
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result, for example, from manufacturing. For example, a region illustrated or
described as flat may, typically, have rough and/or nonlinear features. Moreover,
sharp angles that are illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not intended to illustrate the
precise shape of a region and are not intended to limit the scope of the present

claims.

[0046] In conclusion, herein is presented a method for storage and delivery of shelf-
stable lactase to an infant. The disclosure is illustrated by example in the drawing
figures, and throughout the written description. It should be understood that
numerous variations are possible, while adhering to the inventive concept. Such

variations are contemplated as being a part of the present disclosure.

15
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CLAIMS

What is claimed is:

1. A system for storing and delivering a lactase dietary supplement, comprising:

a bottle having a first cap and a receptacle, the receptacle containing a

plurality of anhydrous neutral oils;

a second cap, said second cap further comprising a push cap having a
plunger and a compartment containing a powder further comprising lactase, a

release agent and a flow aid; and

a dropper configured for delivery of the powder dispersed in the neutral

oils.

2. The system as described in claim 1, wherein the second cap is selectively

screwed onto the bottle.

3. The system as described in claim 1, wherein the plunger of the push cap of the
second cap is pushed into the receptacle and delivers the powder into the plurality of

anhydrous neutral oils when the second cap is selectively affixed onto the bottle.

4. The system as described in claim 3, wherein the first cap is selectively replaced
on the bottle during storage after the powder is dispersed into the plurality of neutral

oils.

16
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5. The system as described in claim 4, wherein the dropper is configured for
measuring a suitable amount of the powder mixture dispersed into the plurality of

neutral oils for an infant in need thereof.

6. The system as described in claim 1, wherein the plurality of anhydrous neutral

oils further comprises vitamin E.

7. A method for preparing a suitable dose of lactase for an infant, comprising:
providing a bottle with a receptacle, a first cap configured for storage and
a second cap, the second cap comprising a push cap, the receptacle containing
anhydrous neutral oils, the push cap having a plunger and a compartment

containing a powder mixture of lactase, a release agent and a flow agent;

removing the first cap from the bottle and replacing the first cap with the

second cap;

dispensing the powder mixture into the anhydrous neutral oils by pushing

the plunger on the second cap into the receptacle of the bottle;

agitating the powder and neutral oils until the powder is fully dispersed in

the anhydrous neutral oils forming a lactase dispersion.

8. The method as described in claim 7, whereas the step of agitating the mixture
is followed by measuring a suitable amount of the lactase dispersion with a dropper for

providing a dose to an infant in need thereof.

17
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9. The method as described in claim 8, whereas the step of measuring the suitable

amount is followed by replacing the first cap on the bottle for storage.

10.  Akit for storing and delivering a lactase dietary supplement for use with infants,

comprising:

a bottle having a receptacle containing a plurality of anhydrous neutral oils;

a first cap configured for sealing the bottle for storage; and

a second cap, the second cap configured as a push cap having a compartment

containing a powder further comprising a lactase, a release agent and a flow aid.

18
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