wo 2013/158041 A1 | ]IV 00O 0000 Y O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(43) International Publication Date

(10) International Publication Number

WO 2013/158041 A1

24 October 2013 (24.10.2013) WIPO I PCT

(51) International Patent Classification:
CO2F 1/68 (2006.01)

(21) International Application Number:
PCT/SG2013/000151

(22) International Filing Date:
17 April 2013 (17.04.2013)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
201202814-8 18 April 2012 (18.04.2012) SG

(71) Applicant: SOLVES INNOVATIVE TECHNOLOGY
PTE LTD [SG/SG]; 2 Woodlands Sector 1, Woodlands
Spectrum 1, #05-09, Singapore 738068 (SG).

(72) Inventors: KOH, Teng Hwee; 62 Woodlands Drive 16,
#10-27, La Casa Condominium Tower C2, Singapore
737895 (SG). DURAIRAJASIVAM, Dhanabalan; 1/D1
Selliamman Kovil Street, Haridwaramangalam, Thiruvarur
(district), Tamil Nadu 612802 (IN).

(74) Agent: PYPRUS PTE LTD; 171 Chin Swee Road, #11-
01 San Centre, Singapore 169877 (SG).

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (uniess otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: NUTRIENT INFUSER FOR DRINKING WATER

1

=

0

108
108 107

101 © 102

— / 7 —7
*- 105 /103

-
]
- ]
\
NS

s
pa 7] iy N NN

107 107

108

(57) Abstract: The present invention provides a nutrient in-
fuser removably attached to a drinking water source to remin-
eralize drinking water. The nutrient infuser comprises a pipe
provided for the drinking water to flow therethrough, wherein
flow rate of the drinking water is measured by a flow meter.
The flow meter converts flow rate into electronic signals
which will be received by a controller. The controller total-
izes the electronic signals and uses it to further generate an-
other electronic signal to activate an injector to operate ac-
cordingly. Upon activation, the injector draws a predeter-
mined amount of consumable substances from a canister and
injects the same to the drinking water flowing through the
pipe, remineralizing the drinking water, making it healthier
for consumption. The predetermined amount of consumable
substances injected to the drinking water corresponds to the
flow rate of the drinking water. The consumable substances
may comprise essential minerals, vitamins or flavoring.
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Nutrient Infuser For Drinking Water

Field of the Invention

[001] The present invention relates to a device that automatically infuses

nutrients, minerals etc. proportionally into water as the water flows through the device.
Background

[002] Water has always played a vital role for survival in most living
organisms. Similarly, it is essentially important to provide safe drinking water to
people and other living organisms. Safe drinking water may be water that is pure

enough to consume or to be used with low risk of harm.

{003] Access to safe drinking water has vastly improgled over the last .feW
decades in most part of the world. Water that is of safe drinking water standard may
be supplied to households, commefce, various industries, etc. in most developed
countries. However, there is still a large population of people who lacks access to
adequate sanitation or do not have .proper water sources such as well—maintained
water pipes, water storage taﬁk, taps, etc., thereby the drinking water is prone to
contamination. For example, drinking water may be contaminated, when it has to
travel long distances of pipes and may be stored for a long period of time in a poorly
rﬁaintained water tank. Contaminated drinking water thus may be provided, and yet it

is unbeknownst to the large population of people.

[004] Contaminants found in drinking water, if consumed, may be

hazardous to a person’s health especially over a long period of time. It is usually
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required that water is treated before being supplied to the households etc. Water may
be treated through processes such as desalination, sedimentation, reverse osmosis,
etc. These processes may be combined together, depending on the type of water

source.

[005] For example, reverse osmosis (RO) is a membrane-technology
filtration method that may remove particles, impurities, contaminants, etc. from
water. RO may also be combined together with desalination td pfoduce “pure”
drinking water by removing salt particles and the other impurities from the water.
However, such processés are usually expensive and typically used for large-scale

water treatment purposes.

[006] Additionally, recent studies shows that prolong consumption of
“pure” drinking water may alter a person’s body minerals and water metab_oiism.
“Pure” drinking water lacks nutrients and minerals such as Calcium, Magnesiu\m, |
Sodium, Potassium, etc. These nutrients and minerals are beneficial to the human
body. For example, calcium may be important in bone health. Potéssium is important

for a variety of biochemical effects. Sodium is an important extra-cellular electrolyte.

[007] In a World Health Organization (WHO) paper, titled “Health risks

from Drinking Demineralised Water”, it addressed possible health consequences of

low mineral content water consumption. The health consequences that were
addressed includes direct effects on the intestinal mucous membrane, metabolism,
and mineral homeostasis or other body functions; zero calcium and magnesium

intake; low intake of other essential elements and microelements; possible increased
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dietary intake of toxic metals leacheéd from water pipe; and possible bacterial re-

growth.

[008] - To address the problems of low esséntial_ nutrients and mineral in
water for consumption, a large-scale process called re-mineralization is adopted.
During re-mineralization, essential nutrients and minerals are dissolved to the
purified water. Water purification procesé combined with re-mineralization thus
produces a pure drinking water that is free of contaminants, yet is sufﬁciently

contained with essential nutrients and minerals.
Summary

[009] In one aspect of the present invention, .there is provided a nutrient
infuser removably attached to a small-scale drinking water source supplying driﬁking
water. The nutrient infuser comprising a pipe provided for the drinking water to flow
through the nutrient infuser; a canister containing consumable substances; a flow meter
that measures the flow rate of the drinking water flowing through the pipe, thé flow rate
being converted into electronic signals; a coﬁtroller adapted to réceive electronic
signals from the flow meter and generating another electronic signal to be transmitted
to an injector, automatically activating the injector to draw and inject a desired amount
of consumable substances into the flowing drinking water in the pipe; ; wherein the
nutrient infuser automatically adds consumable substances from the canister into the
drinking water flowing within the pipe, corresponding to the flow rate of the drinking
water. The flow direction of the injected consumable substances follows the flow

direction of the drinking water.
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[0010] In one embodiment of the present invention, the nutrient infuser further
comprises an attachable mean that removably attaches the nutrient infuser to the

drinking water source.

[0011] In another embodiment of the present invention, the flow meter, the

pump and the controller are electrically coupled together.

[0012] - In yet another embodiment, the flow meter is used to measure the flow
rate of the drinking water from the drinking water source. The flow meter can be
magnetic flow meters, ultrasonic flow meters, turbine flow meters, paddle wheel

meters, and the like.

[0013] In a further embodiment, the injector is a pump. The pump is selected
from the group consisting of a diaphragm pump, a metering pump, and pumps that are

responsive to electronic signals.

[0014] In yet another embodiment, the consumable substances stored in the
canister includg nutrients, vitamins, minerals or flavorings. The essential minerals may
be selected a mineral selected frbm the group consisting Calcium, Magnesiurh,
Chloride, Sodium, Fluoride, Potassium, Selenium, Iron, Zinc, Copper, Phosphorus,

Iodine, Sulfate, Lithium, and Boron.

[0015] In one embodiment of the present invention, the canister is removébly
attached to the nutrient infuser via a coupler. The canister may further comprise a uni-

directional valve for preventing vacuum build-up within the canister

[0016] In yet another embodiment of the present invention, the nutrient infuser

further comprises a casing to accommodate the pipe, the flow meter and the controller.
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[0017] In another embodiment of the present invention, the nutrient infuser is
operable via various power means. The power means comprises an external battery

source. Further, the power means comprises a household power source.

[0018] In yet another embodiment, the nutrient infuser is operable via
implementation of fluid pressure effects (called venturi effect) to draw the consumable

substances from the canister without requiring any power means.
Brief Description of the Drawings

[0019] This invention will be described by way of non-limiting embodiments

of the present invention, with reference to the accompanying drawings, in which:

[0020] FIG. 1 illustrates a schematic view of a nutrient infuser as one

embodiment of the present invention;

[0021] FIG. 2 provides an exemplary illustration of the nutrient infuser that
may be integrated with a drinking water source as another embodiment of the present

invention;

[0022] FIG. 3 provides another exemplary illustration of the nutrient infuser
that may be removably attached to the drinking water source via the attachable mean,

as another embodiment of the present invention; and

[0023] FIG. 4 provides another exemplary illustration of the NI that integrated

to a drinking water source as another embodiment of the present invention.
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Detailed Description

[0024] The following descriptions of a number of specific andb alternative
embodimeﬂts are providgd to understand the inventive features of the present invention.
It shall be apparent to one skilled in the art, however that this invention may be
practiced without such specific details. Some of the details may not be described in
lehgth S0 as to not vobscure the invention. For ease of reference, common reference
numerals WiH be used throughout the figures when referring to same or similar features

common to the figures.

[0025] FIG. 1 illustrates a schematic view of a nutrient infuser (ND 100 as one
embodiment of the present invention. The NI 100 is a device capable of automatically
adding a plurality of consumable essential sﬁbstances such as nutrients, minerals,
flavorings, etc. proportionally into drinking water flowing from a drinking water
source. The NI 100 is suitable for usage in a small-scale drinking water source, such as
that used at home or office. The drinking water source may be a faucet, valve, bottled

water dispenser, etc.

[0626] The NI 100 comprises a flow meter 101, a pump 102, a canister 103, a
controller 104, a coupler 105, an attachable mean 107 and a pipe 108. The NI 100 maSz
further include a casing 109 that accommodates the flow meter 101, the pump 102, the
controller 104, and the pipe 108. The casing 109 may be made of any material such as

plastics, metals, etc.

[0027] The plpe 108 is located in the NI 100. The attachable mean 107 may be
fixated to inlet and outlet of the pipe 108. The flow meter 101 is located within the

upper section of the pipe’s 108 sidewalls and is electrically coupled to the controller
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104. The controller 104 is externally located along the pipe’s 108 sidewalls and is also
electrically coupled to the pump 102. The pump 102 is also externally located along the

pipe’s 108 sidewalls

[0028] ~ The above-described location of the pipe, the controller and the pump
\yithin the NI are only for illustrative purpose of the present embodiment and are not
meant to limit the pfesent invention in any way. The pipe, the controller and the pump
of the NI can be configured within the NI in a variety of locations so as to provide same

fuﬁctions and purposes for the NI.

[0029] Still referring to Fig. 1, the pump 102 has an outlet 106a and an inlet

106b. The outlet 106a is inserted through the sidewalls of the pipe 108, extending into

hollow space within the pipe 108. Meanwhile, the inlet 106b is connected to the

canister 103 by the coupler 105. The coupler 105 is a quick-release coupler.

[0030] The drinking water may be supplied to the drinking source from a

reservoir, a water storage tank or any other known water supply. The drinking water

may have been pre-treated at the water supply to eliminate contaminants, adjust pH,

etc. Nevertheless, it is still possible that the drinking water source may also include a
filter to further eliminate contaminants etc. that may still be present in the drinking

water.

[0031] In one embodiment of the présent invention, the NI 100 may be
integrated together with the drinking water source. The NI 100 may also be attached to
the drinking water source via the attachable mean 107. The attachable mean 107 may
be a pipe thread, a suction connector, or any other known connector that may

removably attach the NI 100 with the drihking water source. Once the NI 100 is
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attached to the drinking water source, the drinking water from the drinking water

source may then flow through the hollow space of the pipe 108 in the NI 100.

-[0032] In yet another embodiment of the present invention, the flow meter 101

is a device that may measure a flow rate, which is the rate of a fluid movement. Flow
rate may be measured in a variety of ways. Similarly, there are a wide variety of flow
meters 101 available to measure the flow rate of a fluid. The ﬂowbmeter 101 is adapted
in the NI 100 to nieasure the flow rate of the drinking water in volume per unit time. It
is understood to any person skilled in the art that any type of flow meter 101 may be |
adapted in the NI 100. Some examples include magnetig flow meters, ultrasonic flow

meters, turbine flow meters, paddle wheel meters, etc.

[0033]  As the drinking water flows thrbugh the pipe 108, the flow meter 101
measures the flow rate of the drinking water. Further, the flow meter 101 converts the
drinking water flow rate into electronic signals and the electronic signals are
transmitted to the controller 104. The controller 104 receives the electronic signals
from the flow meter 101, processes the signals accordingly and generates another
electronic signal to activate the pump 102. Thus, the electronic signals generated to
activate the pump correspond to the flow rate of the drinking water through the pipe
108. In another embodiment of the present invention, the pump 102 may be a
diaphragm pump, a metering pump, or any type of pump that may be responsive to

electronic signals.

[0034] In a further embodiment, the pump 102 may be a piezoelectric pump

that consumes very little power to operate.
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[0035] In a further embodiment, the controller 104 may totalize signals
regarding the flow rate of the drinking water, so that when a certain volume of drinking

water has flown therethrough, the controller 104 accordingly activates the pump.

_[0036] Upon activation, the pump 102 draws the consumable substances from
the canister 103 ‘through the pump inlet 106b and pumps the desired proportion of the
consumable substances through the outlet 106a into the drinking water flowing within
the hollow space of the pipe 108. The injection direction of the essential substaﬁces
follows the flow direction of the drinking water within the pipe 108. As such, the
cénsumable substances are accordingly dissolved to the drinking water flowing out of
the pipe 108 in the NI 100, producing remineralized drinking water. The drinking water
is now sufficiently healthy for consumption. It may be desired that the pump 102
pumps a desired amount of consumable substances into the flowing drinkiﬁg Water, SO
as to obtain a desired proportion of consumable substances -infused drinking water.
Therefore, the amount of consumable substances pumped correlates with the flow rate
of the driﬁking water For example, when it is desired to get 1 ml consumable
substances per 100 ml of drinking water, 1 ml of the consumable substances will be

pumped into every 100 ml of drinking water, and accordingly 2 ml of the consumable

- substances will be pumped into 200 ml of drinking water. Further, the pump 102 may

20

be calibrated in accordance with fluid viscosity and electronic signals generated by the

controller 104.

[0037] In a further embodiment of the present invention, the controller 104 may
be a PCB board having several electronic components such as capacitor, resistor, any
pluralities of IC chips to provide data and program storage. The controller 104 may

also be electrically coupled to a user interface that may be attached externally on the
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casing 109 of the NI 100. The user interface may be a liquid crystal display (LCD)
window having plurality of keypads, a touch-screen device, and the like. In a further
embodiment, the user interface can be a separate console unit that is only connected to

the NI 100 when necessary.

[0038] In a further embodiment, the user interface may also be a separated

console unit of which being connected to the NI 100 when necessary.

[0039] The user interface allows users to accordingly set the desired proportion
of the consumable substances in the drinking water. The input from the user is theﬁ
communicated to the controller 104, and the controller 104 will, based on the user input
and the electronic signals on the water flow rate detected ffom the flow meter,
accordingly generate electronic signals ectivating the pump to pump the desired

amount of consumable substances.

[0040] In a further embodiment, the pump 102 may be configured to provide
feedback to the controller 104 when the preportion of the consumable substances
pumped is not accurate. The controller 104 may also be conﬁgured to detect other
abnormalities in the NI 100 such as depleting power or consumable substances in the
canister 103, etc. The details of the occurring abnormalities may be displayed in the
eser interface. The user .interface may further give out a warning‘ signal such as an
alarm, Blinking LED etc. to alert abnormalities in the NI 100. Further, the user interface
is also able to display data pertaining to the quality of the drinking water, such as the

pH, total dissolved solids (TDS), conductivity, etc.

[0041] As shown in Fig. 1, the plurality of consumable substances is stored in

the canister 103. The consumable substances may be stored in a capsule form or any



11

WO 2013/158041 PCT/SG2013/000151 .

other coating or shell that may be ea\.sily‘ soluble in water. _Thé composition or formula
of the various consumable substances in one capsule may be customized accordingly.
The concentration of the consurﬁable substances may also be of ‘a variety of
concentration, etc. It is preferable that the composition and concentration of the
5 consumable substances is complied with the Récommended Daily Allowance (RDA).
The composition of the consumable substances may include essential minerals, such as
Calcium, Magnesium, Chloride, Sodium, Fluoride, Potassium, Selenium, Iron, Zinc,

Copper, Phosphorus, lodine, Sulfate, Lithium, and Boron, vitamins, or any other

necessary substances.

10  [0042] The composition and concentration of the consumable substances,
according to one embodiment of the present invention, are summarized in Table 1
below. With such composition and concentration, it is preferable to infuse 0.1 ml~ 0.2

ml of the consumable substances to 200 ml of drinking water.

TABLE 1
Supplement Facts
Serving size: 0.1 ml - 0.2 ml per 200
ml water
Amount Per Serving %DV
Magnesium 250 mg 63%
Chloride 690mg | 20%
Sodium 6 mg <1%
Potassium 3 mg <1%
Sulfate 37 mg *oH
Lithium 395 mcg *ok
Boron 370 mcg o
**Daily Value not established.

15

[0043] In a further embodiment, once the plurality of consumable substances in

the canister 103 depletes, the entire canister 103 may be removed from the NI 100 via
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the coupler 105. A new canister 103 filled with the plurality of consumable substances
may then be reattached to the coupler 105. Referring again to Fig. 1, the coupler 105
allows the canister 103 to be easily removed from the NI 100. Likewise, the coﬁpler
105 allows the canister 103 to be easily reattached onto the NI 100. It is preferable that
a uni-directional valve is disposed in the canister 103. The uni-directional valve shall
allow air to flow into the canister 103, thus preventing vacuum build-up ‘withi>n the
canister 103 caused by the operation of the pump 102 drawing the consumable
substances from the canister. If vacuum, or negative pressure, is allowed to build up in
the canister 103, the pump 102 will fail to function properly that it cannot draw the
consumable substances from the canister 103. The uni-directional valve also prevents

the consumable substances to flow therethrough. The consumable substances can only -

be drawn out from the canister by the pump 102.

[0044] - - In another embodiment of the present invention, the NI 100 may be
operable via various power means such as an external battery source, household power

source, etc.

[o045] In the above embodiments, pump is used as means for pumping and
injecting consumable substances tb the drinking water flowing out from the drinking
Water source. However, the pump is not the only means that can be used to perform
such functions in the NI 100 of the present invention. Any other possible injectors or
dispensing means can élso be used herein so as to perform similar functions and serve
same purpose in the NI 100. The NI 100 may also implement fluid pressure effects

such as Venturi effect, etc. to draw the consumable substances from the canister 103

without requiring any power means.
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[0046] FIG. 2 provides an exemplary illustration of the NI that integrated‘ with a
drinking water soufce 201 as another embodiment of the present invention. The
drinking water source may be a faucet, valve, etc. In this erhbodiment, the housing 109
accommodating the pump, the flow meter, and the controller is integrated to the
drinking water source 201. The nutrienf canister 103 is removably attached to the
housing 109 attached to the drinking water source 201 so that when the consumable
substances in the canister 103 depletes, user can promptly replace the empty canister

with a new one.

’

[064_7]' ] FIG. 3 provides another exemplary illustration of the NI that may be
removably attached to another drinking water source 301 via the attachable mean (not
shown), as anoth_er embodiment of the pfesent invention. In this embodiment, the
housing 109 of the NI 100 is removably attached to the outlet of the water source 301,
while the nutrient canister 103 is attached to the housing of the NI. A water filter 302
comprising UF filter and activated carbon may also be attached to the housing 109 of
_;[he NI for further filtering the drinking water. In another embodiment, another type of

water filter may also be used together with the NI of the present invention.

[0048] FIG. 4 provides another exemplary illustration of the NI that integrated
to another drinking water source 401 as another embodiment of the present invention.
This embodiment follows configuration of a counter-top water system. In this
embodiment, the housing 109 accommodating the pump, the flow meter, and the
controller is integrated to the drinking water source 401. The nutrient canister 103 is
removably attached to the housing 109 integrated to the drinking water source 401 so
that when th¢ consumable substances in the canister 103 depletes, user can promptly

replace the empty canister with a new one. A water filter 402, such as UF filter,
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“reverse-osmosis filtering device and activated carbon is attached to the housing 109
integrated to the drinking water source 401. The water filter 402 further filters the

| drinking water. Any other type of water filter may also be used herein. }

[0049] - The NI 100 may also be used with other drinking water supply such as
water containers, water bottles etc. A water filter may also be attached between the
drinking water source and the NI 100, or integrated together with the NI 100, to further

filtrate contaminants away from the drinking water flowing through the NI 100.

[0050] . The above description illustrates various embodiments of the present
invention along with examples of how aspects of the present invention may be
implemented. While specific embodiments have been described and illustrated it is
.understood that mahy changes modifications, vériations and combinations thereof
could be made to the presenf invention without departing from the scope of the
present invention. The above examples, embodiments, instructions semantics, and
drawings should not be deemed to be the only embodiments, and are presented to
illustrate the flexibility and advantages of the present invention as ‘deﬁned by the

following claims:
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Claims

1. A nutrient infuser removably attached to a small-scale drinking water source

supplying drinking water, the nutrient infuser comprising:
a pipe provided for the drinking water to flow through the nutrient infuser;
a canister containing consumable substances;

a flow meter for measuring the flow rate of the drinking water flowing through

the pipe, the flow rate is being converted into electronic signals;

a controller adapted'to receive electronic signals from the flow meter and
generate another electronic signal to be transmitted to an injector, thereby activating the

injector to operate; wherein

the injector has an inlet and an outlet, the inlet of the injector is coupled to the
canister and the outlet of the ‘injector is inserted into the pipe, wherein the injector
operationally draws a desired amount of consumable substances from the canister
through the inlet and injects the conéumable substances to the pipe through the outlet as
the drinking water flows through the pipe, the amount of the consumable substances

drawn and injected corresponding to the flow rate of the drinking water;

whereby the nutrient infuser automatically adds the consumable substances
- from the canister into the drinking water flowing within the pipe so as to provide

remineralized drinking water.

2. The nutrient infuser according to claim 1, further comprising an attachable

means for removably attaching the nutrient infuser to the drinking water source.
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3. The nutrient infuser according to claim 1, wherein the controller further ensures
that the amount of nutrient being injected to the drinking water corresponds to the flow

rate of drinking water flowing through the pipe.

4. The nutrient infuser according to claim 1, wherein the flow meter is used to

measure the flow rate of the drinking water from the drinking water source.

5. The nutrient infuser according to claim 4, wherein the flow meter is selected
from a group consisting of magnetic flow meters, ultrasonic flow meters, turbine flow

meters, paddle wheel meters, and the like.
6. The nutrient infuser according to claim 1, wherein the injector is a pump.

7. The nutrient infuser according to claim 6, wherein the pump is selected from the
group consisting of a piezoelectric pump, a diaphragm pump, a metering pump, and

any pumps that are responsive to electronic signals.

8. The nutrient infuser according to claim 1, wherein the controller may be a PCB
board having several electronic components such as capacitor, resistor, any pluralities

of IC chips to provide data and program storage.

9. The nutrient infuser according to claim 8, wherein the controller further
comprises a user interface for allowing users to accordingly set the desired proportion
of thé consumable substances in the drinking water and display data pertaining to the
quality of the drinking water, such as the .pH, total dissolved solids (TDS),

conductivity, etc.
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10.  The nutrient infuser according to claim 8, wherein the controller is configured
to detect abnormalities in the nutrient infuser and give out a warning signal to alert the

users with regard to the abnormalities.

11.  The nutrient infuser according to claim 9, wherein the user interface is a liquid
crystal display (LCD) window having plurality of keypads, a touch-screen device, and

the like.

12.  The nutrient infuser according to claim 9, wherein the user interface is a
separatable console unit which only being connected to the nutrient infuser when

needed.

13. The nutrient infuser according to claim 1, wherein the injector is configured to

provide a feedback to the controller to ensure that the injector works properly.

14.  The nutrient infuser according to claim 1, wherein the consumable substances
stored in the canister comprise essentials elements selected from a group consisting of

nutrients, vitamins, minerals and flavorings.

15.  The nutrient infuser according to claim 12, wherein the essential minerals are
minerals selected from a group consisting of Calcium, Magnesihm, Chloride, Sodium,
Fluoride, Potassium, Selenium, Iron, Zinc, Copper, Phosphorus, lodine, Sulfate,

VLithium, and Boron.

16. . The nutrient infuser according to claim 1, wherein the canister is removably

attached to the nutrient infuser via a coupler.
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17. The nutrient infuser according to claim 1, wherein the canister further

comprises a uni-directional valve for preventing vacuum build-up within the canister.

18. The nutrient infuser according to claim 1, wherein the desired amount of
consumable substances that is pumped into the flowing drinking water is in proportion

to the flow rate of the drinking water.

19.  The nutrient infuser according to claim 1, further comprising a casing to

accommodate the pipe, the flow meter, the controller.

20. The nutrient infuser according to claim 1, wherein the nutrient infuser is

operable via various power means.

21. The nutrient infuser according to claim 19, wherein the power means is an

external battery source.

22.  The nutrient infuser according to claim 19, wherein the power means is a

household power source.

23. The nutrient infuser according to claim 1, wherein the nutrient infuser is
operable via implementation of fluid pressure effects to draw the consumable

substances from the canister without requiring any power means.



WO 2013/158041 PCT/SG2013/000151

1/4

| 108 107 .
104 ,
\[— \[r/ 101 © 102 »
. \ / ) / _ /
U | 105 103

[ N

R N\

=

FIG. 1



WO 2013/158041 PCT/SG2013/000151

2/4




WO 2013/158041 PCT/SG2013/000151

3/4

103




WO 2013/158041 PCT/SG2013/000151

4/4

109

' FIG. 4



INTERNATIONAL SEARCH REPORT International application No.
PCT/SG2013/000151

A. CLASSIFICATION OF SUBJECT MATTER
CO2F 1/68 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPI and EPODOC: /IC/CC C02F1/68, /CC C02F1/685/LOW, C02F2201/002/LOW, C02F2209/003, C02F2307/06, C02F2307/10;
keywords: Nutrient, infuse, control (with similar keywords)
Google Patents, Esp@cenet, Patent Lens: Nutrient, infuse, control (with similar keywords)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art which is not ~ "T" later document published after the international filing date or priority date and not in
considered to be of particular relevance conflict with the application but cited to understand the principle or theory
undetlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L document which may throw doubts on priority claim(s) or "y" document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosure, use, exhibition . .
or other means & document member of the same patent family

"p" document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 June 2013 26 June 2013

Name and mailing address of the ISA/AU Authorised officer

AUSTRALIAN PATENT OFFICE Konika Khan

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)

Facsimile No.: +61 2 6283 7999 Telephone No. 0262223659

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

International application No.
PCT/SG2013/000151

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

JP 2000-237767 A (TOTO LTD) 05 September 2000

X see paragraphs 0004-0023, figures 1-4 1-23
US 2003/0234212 A1 (ITO et al.) 25 December 2003
X see abstract, figures 1-12, paragraphs 0031-0062 1-23

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/SG2013/000151

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

JP 2000-237767 A 05 Sep 2000 None

US 2003/0234212 A1l 25 Dec 2003 EP 1522527 Al 13 Apr 2005
EP 1547979 Al 29 Jun 2005
JP 2004024947 A 29 Jan 2004
JP 4045131 B2 13 Feb 2008
JP 2004082026 A 18 Mar 2004
US 2003234212 Al 25 Dec 2003

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

