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IN THE UNI TED STATES PATENT AND TRADEMARK OFFI CE

NON- PROVI SI ONAL PATENT APPLI CATI ON

Title: APPARTUS AND METHOD FOR DI SPERSI NG LIQUID I N
AEROSOL
| nvent or : Roei Ben Hai m

| NDEX TO RELATED APPLI CATI ONS

This application is a non-provisional of, and clains benefit to
U.S. Provisional Patent Application Serial No. 61/755,129 filed
January 22, 2013 the disclosure of which is incorporated herein

by reference in its entirety.

BACKGROUND OF THE | NVENTI ON

Field of the Invention:

There are nunerous devices known to atom ze a liquid and deliver
into the surrounding air. Devices such as other vaporizers
provide introducing to air various types of solutions in order
to vaporize the solution and introduce it into the air in a room

or habitable structure. Mdst of these devices focus on scenting,
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purifying, or humdifying air.

O her devices require a tinmer or are manually to be turned on or

off with a switch

There is a recogni zed need for a device configured to
automatically atom ze and deliver a solution to a specific

vol une of encl osed space while accounting for concentration of a
delivered solution in a functional relationship based on the

interior vol une.

SUMVARY OF THE | NVENTI ON

The present invention relates to an air-aerosol dispersing
appar atus, which can work on its own as well as in conjunction

wi th an HVAC system

I n one enbodi nent, the present invention relates to a pre-

sel ected solution mxed with pro-biotic bacteria that is
released into the air. The release is by the atom zation of a
solution mxed with pro-biotic bacteria that can be added to the
air via the HVAC system directly into a room or conbinations

thereof. Prior devices are deficient in they all lack the
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gquantitative neasurenent and usage of a functional anount of

pro-biotic bacteri a.

I n one enbodi nent, the present invention has an at |east one
airflow sensor configured to elimnate user input. The airfl ow
sensor will activate the device, as it will sense airflows as a

result of the operation of an HVAC system

I n one enbodi nent, the present invention includes a

m croconputer interface for programming the intervals and | ength
of time the device will turn on each tine. This enables the
present invention the ability to performindependently fromthe

HVAC system as desired.

I n one enbodi nent, the present invention is a system and net hod
configured for delivery of a measured and effective anount of a
bi ol ogically functional solution into the air, HVAC system or

conbi nations thereof. In one enbodinent, a pro-biotic bacteria
solution is atom zed |ight enough and carried by the airfl ow and

pressure differential in HVAC systens.

I n one enbodi nent, the mst itself is a Stabiotic®, which is a
bl end of pro-biotic bacillus strains of bacteria that have been

stabilized and are also in spore form Once the Probiotic is
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exposed to the m xture of water and/or air it becones active.
Upon contact with any particles in the air or on any surface,
t hey i mredi ately consune sustenance, allergens and ot her
contam nants, thereby cleaning to the m croscopic |evel and
further deconstructing biofilm thus providing an extrenely
effective way of cleaning and thus reducing the risk of

i nfection.

I n one enbodi nent, the adaptive device is configured for

positioning on the ground, inside HVAC systens, on counter tops,

or nounted on the wall. The device has interchangeabl e sol utions
so that the user can change and refill the renovable bottle. The
device will performw thout the user having to interact with the

apparatus on regular basis and does not require it to be

switched on or off, allowng for a nore automated operation.

In a preferred enbodi nent, the present invention is configured
to incorporate delivery with a solution container engineered to
receive conpressed air and directing the air in the container to
inmpart a venturi effect into a closed chem cal container that
contains the delivery solution. By pressing the air under
pressure into the delivery solution chanber, the solution is
atom zed and directed outward through a configured outlet. The

atom zed solution air is directed into an exit hose to the
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out si de envi ronnent.

To the acconplishnent of the above, the invention is illustrated
in the acconpanying drawi ngs. Attention is called to the fact,

however, that the drawings are illustrative only. Variations are
contenpl ated as being part of the invention, limted only by the

scope of the cl aimns.

It is an object of the present invention to have a system and
nmet hod for atom zing a solution with at | east one active
conponent and delivering the atom zed solution to an interior
area of a structure in direct delivery to the interior

at nosphere, delivery through a HV/AC system or conbi nations

t her eof .

I n one enbodi nent the active conponent is a Probiotic,

phar maceuti cal nedi canent, or nutritional supplenent.

I n one enbodi nent, the atom zed solution particles have a d90
average particle size distribution based on normal Gaussi an
curve of about 1.1 to 10 m crons.

It is an object of the present invention to have a system and
met hod for atom zing a solution with at | east one active
conponent and delivering the atom zed solution to an interior
area of a structure utilizing at | east one sensor operatively

associated with the atom zati on nechani sm whereby the sensor
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actuated atom zati on.

Addi tional features include configurations with control
abilities via RF or simlar to control the device via
smart phones, conputer, renbte, to see the environnental

situation and device battery and/or cartridge |evels.

The present invention can be configured as a portabl e device
used in an office, bedroons, canping, |iving roons, autonobiles,
ai rpl anes, and any indoor or outdoor |ocation. Optionally, the
systemis configured with a personal spray nozzle where one can

spray onesel f.

The m croconputer interface is programmable with the ability to
programthe device to work by tinme / environnmental condition.
The system and net hod of the present invention will assist in
fixing SBS — Sick Building Syndronme, by reducing the anmount of
bad gerns in the building space, and by that increasing

vitality.

The system al so has a sensor that checks not only the quality of
gerns in the air but also a sensor that senses the novenent of

air, so as soon as the HVAC systemturns on, the device senses
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it and turns itself on accordingly to dispense mst, this way
there is no wasted solution material. This also disables access
liquids to be in the HVAC whil e not working, which would cause

nmore bacteria, enables a better usage of material.

I n one enbodi nent, the invention is a systemfor dispersing a

sol ution conpri si ng:

a solution chanber having an inlet, an outlet, and a solution
cont ai ned t herein;

a venturi configuration operatively associated with said

sol uti on chanber;

an air inlet configured for inparting venturi effect on the
solution in the solution chamber;

at | east one actuator associated with a pressurized air inlet
source; whereby, upon actuation, said pressurized air atom zes

the solution and forces the atom zed sol ution though the outlet.

I n one enbodi nent, the solution contains at |east one active
mat eri al containing at | east one of a nedicanment, probiotic,

nutraceutical, or conbinations thereof.

The venturi configuration includes air inlet and outlets to

i mpart venturi effect on the solution.
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The system actuator is a manually operated actuator, automated
actuator controlled by a programuabl e conmputer m croprocessor,

or conbi nati ons t hereof.

I n one enbodi nent, the system has at | east one sensor

operatively associated with the actuator.

The system can be configured with at | east one airfl ow sensor

operatively associated with the actuator.

I n one enbodi nent, the system has an outlet that directs
atom zed solution into an HVAC systeminto one of HVAC system

inlet, HVAC system airflow duct, or conbinations thereof.

The present invention also includes a nethod for delivering

atom zed sol ution, said nmethod conprising the steps of:

provi ding a system as di scl osed herein;

pl acing a solution in the solution chanber;

activating the actuator, whereby said activating atom zes the
solution and said solution exits the solution chanber through

the outl et.
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The nethod includes solution in the chanber containing at |east
one active conponent. Active conponent include, but are not
limted to a medi canment, probiotic, Nutraceutical (whereby

Nut raceutical includes, but is not l[imted to, vitamns,

m neral s, honmeopathic material s/renedies and the |ike), or

conbi nati ons thereof.

The nethod further includes the steps of neasuring the interior
vol une of a room calculating a desired final concentration of
the atom zed solution in said roomand configuring the actuator
to atomze for a calculated tinme period based on said desired
final concentration. In one enbodi ment, the actuation is

initi ated based on interior environmental conditions.

I n one enbodi nent, the method further conprises the step of
measuring bacterial growh before and after delivery of the
probiotic for a calculated tine period based on said desired
final concentration results in a bacterial growh neasurenment

bel ow about 100 fungal counts CT/cn®.

BREI F DESCRI PTI ON OF THE SEVERAL VI EW6 OF THE DRAW NGS

FIG1 is a front view of one enbodi nent of the dispersing

apparatus of the present invention in the standing position.
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FIG 2 is a side view of one enbodi nent of the dispersing
apparatus of the present invention in the standing position

t her eof .

FIG 3 is a perspective view of one enbodi ment of the dispersing
apparatus of the present invention in the standing position

t her eof .

FIG4 is a top view of the dispersing apparatus of the present
invention in the standing position thereof.

FIG5 is a perspective view of the dispersing apparatus of the
present invention with air sensor accessory and hose.

FIG 6 is a perspective bottomview of the di spersing apparatus
of the present invention with airflow sensor accessory and hose
in the wall mounted position thereof.

FIG7 is a front view of the dispersing apparatus of the present
invention with main conpartnent renoved in the wall-nmounted
position thereof.

FIG8 is a side view of the dispersing apparatus of the present
invention with main conpartnent renoved in the wall-nmounted
position thereof.

FIG9 is a front cut view of the dispersing apparatus of the
present invention with conpartnent renoved in the wall-nounted
position thereof.

FIG 10 is a side view of the dispersing apparatus of the present

invention with main conpartnent renoved in the wall-nmounted

10
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position thereof.

FIG 11 is a front cut view of the dispersing apparatus of the
present invention with main conpartnment and base renoved in the
wal | - mount ed position thereof.

FIG 12 is a perspective view of the dispersing apparatus of the
present invention with one lid and base renoved in the wall
nmount ed position thereof.

FIG 13 is a perspective view of the dispersing apparatus of the
present invention with main conpartment renoved in the wall -
nmount ed position thereof.

FIG 14 is denonstrative of an interior floor plan of the present
invention with sensors positioned in H/AC ductwork and interior
roons.

FIG 15 is a graph denonstrating biol ogi cal neasurenents before
the system and nethod of the present invention are used.

FIG 16 is a chart with the data points fromfigure 15.

FIG 17 is a graph denonstrating biol ogical nmeasurenents after
the system and net hod of the present invention are used.

FIG 18 is a chart with the data points fromfigure 17

FIG 19 is a graph denonstrating biol ogi cal neasurenents on
filter nunber 2 before the system and nmethod of the present

i nvention are used.

FIG 20 is a chart with the data points fromfigure 19.

FIG 21 is a graph denonstrating biol ogi cal neasurenents on

11
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filter nunber 2 after the system and nethod of the present
i nvention are used.

FIG 22 is a chart with the data points fromfigure 21.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

Referring to the draw ngs, solution dispersing apparatus, as
seen in FIG 1, is configured atom ze a solution having at | east
one active conmponent and rel ease the atom zed solution into the
air. The dispersing apparatus may be nade, but not limted to, a
variety of materials such as netals, plastics, woods,

conposites, glass, ceram cs or conbi nations thereof.

As seen in FIG 1 apparatus 200, in one configuration, wll stand
vertically on flat surfaces such as floors, counter tops or
others, by placing it on base 26. As generally presented,
apparatus 200 has liquid conpartnent cap 20 incorporated onto
mai n body 22 having a solution outlet 24. In one enbodi nent,
base 26 is configured to recharge a battery contained within

mai n body 22.

FIG 2 is denonstrative of an enbodi nent in which apparatus 300

has horizontal wall mountl]28 incorporated onto main body 22. The

12
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apparatus further includes an instant m st release button 30 and
a data port or sensor cable socket 32. In this enbodi nent,
apparatus 300 is configured for manual delivery of atom zed
solution as well as automated or conputer controlled delivery
via transm ssion of delivery commands to the actuator via port

32.

I n one enbodi ment, as shown in FIG 3 and 4, solution contai ner
400 has solution container wi ndow 34 incorporated thereon
whereby a user is able to view liquid |level of delivery solution

contai ned within solution contai ner 400.

As seen in FIG 5, system 600 includes liquid conpartnment cap 20
i ncorporated onto main body 22 in which a solution outlet 24 is
configured therewith. In one enbodinent, horizontal wall nount
28 is included. System 600 further includes a data port or
sensor cabl e socket 32 configured to receive sensor cable 36

W th sensor cable connector 42. A solution hose 38 connected to
outlet 24 at connector 44 directs atom zed solution in a desired
direction. Miin body 22 is constructed to include an interior
cavity cap in which conponents are housed.

I n one enbodi nent, system 600 further includes at |east one

sensor 106 and sensor AC/ HVAC clip 108.

13
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I n one enbodi nent a novable tab 128 is included. One non-
[imting exanple tab 128 as a nylon tab that noves when there is
air flowso Fig. 6 novenent sensor 54 sees the nylon noving, and

coul d cause the device to turn on whenever ACis in operation.

In the enbodi nent denonstrated in FIG 6, system 700 i ncl udes
mai n body 22 having a first release button 46 for battery
compartmentllair intakel] 48, a data connector 50, [Jla second
rel ease button 52 for accessing the cavity hol ding sol ution
chanber. Al so present are novenent sensor 54 operatively
associated wth novable tab 128 and chem cal

(Gerns/ Bacteria)sensor 106 and extension hose outlet 132. In

one embodiment apparatus 700 includes ATP Sensorl]130

In the configuration shown in FIG 7, system 800 a |iquid or
solution chamberll56 has anti liquid stopperl]58 associated
therewith. Solution hose [160 is associated with fan 62 for
nmovi ng atom zed solution. The configuration further includes a
battery compartment 64 and an air compressorll66 configured to

receive inlet fromair intake 68.

In the configuration shown in FIG 8 system 900 is configured

with venturi chanber 70 operatively associated with interna

14
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sensor 92 and access |liquids hose 96 whereby outl et hose extends

from chanber cavity 98 that is sealed with chanber cavity 72.

FIG9 is section view along lines 9-9 fromFI G 8 and
denonstrates system 1000 having the varying connective
conponents of the system Battery conpartnent 64 houses battery
88 and connector cable 84 extends outward from conpartnent 64
and connect to circuit board 82. Air conpressor 66 is
controlled by circuit board 82 and further can be operated by
manual actuator 90. Conpressor outlet hose 104 is connected to
Venturi chanber 70. Venturi chanber 70 has contained therein a
reverse Venturi connector 76 and a reverse Venturi 78. Qutlet
hose 104 connects at Venturi 80 and reverse Venturi hose 74

connects solution chanber 56 with reverse Venturi 78.

FI G 10 shows the outside of systemconfiguration 1100 anti -
liquid stopper valve 86 associated with and a liquid stopper 58

and outl et hose 60.

FIG 11 is a cross section along lines 11-11 from FI G 10 wher eby
a configuration 1200 anti-spill hinge 40 configured with anti -
liquid stopper valve 86 positioned between |iquid chanber 56 and

outl et hose 60.

15
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Fig. 12 denonstrates a particul ar configuration 1300 whereby
battery conpartnment 64 has finger grips 94 for grasping and
removi ng cover.

FI G 13 denonstrates a configuration 1400 whereby instant rel ease
actuator 90 and sensor connector 92 are positioned to actuate
air to cavity 98. Although the particular figure denonstrates
each of actuator 90 and sensor 92, it is contenplated that any
particul ar configuration includes either one or both of these
features. Alternatively, an enbodi nment is contenpl ated whereby
the system and net hod does not include the biological, chemcal,

or airflow sensors.

FIG 14 is floor plan arrangenent 1500 whereby sensors are
positioned either within HVAC duct 126, or a room sensor 118 is
positioned with in the interior volunme of an indoor room HVAC
duct 126 is connected to AC or air handler 124. First sensor
110 is positioned in or near first AC air vent 112, second
sensor 114 is positioned in or near second AC air vent 116, and
third sensor 120 is positioned in or near second AC air vent
122. Al though the particular figure denonstrates each of the
sensors, it is contenplated that the nunber of sensors can be

varied as desired in a particular configuration.

16
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The system and net hod of the present invention is unique in that
sensors are configured to actuate item zation of a delivery

sol uti on based upon particul ari zed nmeasurenents.

In one nonlimting exanple, the sensors are configured using the
standard i ndex of mcrobial air contamnation (IMA). As is
known in the art, the standard index of microbial air

contam nation (I MA) for the neasurenent of mcrobial air

contam nation in environments at risk is described. The nethod
gquantifies the mcrobial flowdirectly related to the

contam nation of surfaces com ng from m crobes that reach
critical points by falling on to them The index of m crobial
air contam nation is based on the count of the mcrobial fallout
on to Petri dishes left open to the air according to the 1/1/1
schenme (for 1h, Imfromthe floor, at least 1maway fromwalls
or any obstacle). C asses of contam nation and maxi mum
accept abl e | evel s have been established. The index of m crobi al
air contam nation has been tested in many different places: in
hospitals, in food industries, in art galleries, aboard the MR
space station and also in the open air. It has proved to be a
reliable and useful tool for nonitoring the mcrobial surface

contam nation settling fromthe air in any environnent.

17
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In order to conbat m crobial growh, an anti-mcrobial probiotic
solution is used in the systemand nethod of the present
invention. As will be set forth below, |aboratory testing has
denonstrated the delivery of atom zed probiotic using the system
and nmet hod of the present invention has been proven to reduce
live mcrobial species.

The Sensor may cause the systemto turn on / off according to

the environnental condition result.

The actuator initiates air into the solution container, and the
solution is atom zed by a venturi effect and exits the solution
chanber. The atom zed solution is then directed as desired from

t he assenbly

TESTI NG AND RESULTS

The system and net hod of the present invention was tested using

Probiotic solution as the atom zing sol ution.

Initial swab tests were perfornmed prior to delivering the
atom zed probiotic solution. The areas inside the test area
were sanpl ed and anal yzed for existence of fungal

contam nants (QI and Q.), by an accredited and certified

envi ronnmental m crobi ol ogy | aboratory.

18



After initial swabbing, following Probiotic treatnment via a the
uni que aerosolization system and nethod of the present invention
whi ch di stributes a measured anount of the Bi oZone Probiotic

m xture on infected areas at a predeterm ned schedul e accordi ng

t o needs.

Fungal sanples were collected and sent to an anal yti cal,
mycol ogy LAB in the USA
a) Creating an "in vitro" environnment in accordance with | SO

13697; 2001 criteri a.

b) Collection Media: agar sanpl es- OGYE+ oxytetracycline
Hydrochloride (@ 10 cn?

c) A Patented probiotic Mxture of Bacillus spp. (BioZone
Probiotic® which includes: Bacillus coagul ans,

Bacillus lentus, Bacillus lichenijorm s, and Bacillus pum | us.
All G ade One safety level according to

t he FDA.

d) Mkropor filter F8, D nension: 592/592/292 mm

e) Intervals of Sanpling/elapsed tinmne:

« Control (0)

* 24 Hours

e 48 Hours

19
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e 72 Hours
f) The col |l ected sanples were packed and shi pped according to

the environnmental |aboratory requirenents.

Resul ts

Coll ection of sanples fromthe main filters of an AHU (Air
Handling Unit) and anal yzed the results at a certified

accredited and registered environmental m crobiol ogy LAB.

Summary
The results we obtained by using Bi oZone Probiotics/EBA on two

main filters of AHU were excel |l ent and encouragi ng.

As denonstrated in FIGS 15-22:

FIGS 15 and 16 denonstrate quantified amounts of cladosporium

and penicilliumbefore use in the order of approx. 38,000 to

84,000 fungal counts in CT/cnR.

FIGS 17 and 18 denonstrate after using an atom zed probiotic

delivered with the system and nethod of the present invention,

t he neasurenents dropped to NFD (no fungi detected) in 2

20
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| ocations and 100 count/cn®2 in the bottomright of the tested

filter.

FIGS. 19 and 20 denonstrate quantified anounts of cladosporium
alternaria, and aspergilus, before use in the order of approx.

40, 000, 2,000, and 78,000 fungal counts in CT/cnR.

FIGS 21 and 22 denonstrate after using an atom zed probiotic
delivered with the system and nethod of the present invention,

t he neasurenents dropped to NFD (no fungi detected).

The results confirmsuitability of the system and nethod of the
present invention for the use of environnental Probiotics for an

efficient control of mcrobial (Bacterial/Fungal) grow h.

The results further indicate that the system and nmethod of the
present invention would be suitable on a variety of objects such
as fomtes, textiles, construction materials and a variety of
porous and sem -porous materials, and simlar to

those in hospitals, under simlar environnental conditions such
as; air tenperature and relative humdity

(40% - 50% relative humdity and 1Soc- 22°c Air tenperature)

It is further contenplated that the present invention be

21
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configured to programthe unit at initialization based on size
of space (cubic volunme) and initial |evel of contam nation

(where known or estinated).

Additionally, if future technol ogy advances to provide real-tine
testing of mcrobial activity, the present invention is suitable

for use with such testing.

Additionally, the present invention is unique in that the
mechani cal process of solution atom zation uses the Ventur

ef fect.

The present invention requires care with the 2 venturi channels
in order to make it working as you have to have 2 narrow
channel s or pipes into a container one to push air in and one to

have the liquid broken to tiny droplets (atom zation).

Currently, since the venturi conponents nust be very narrow in
di anet er,

provi ding a replacenent cartridge is cunbersone as one needs to
unscrew a cap and carefully take the whol e nebulizer wthout

breaki ng or bendi ng and pl ace a new one.

The present invention configures the systemfor easily replacing

22
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a sophisticated cartridge that has this nmechanismbuilt in in

every cartridge that nmake it easier for replacenent.

The solution cartridge has the nebulizer siting in a cap hol der

of the cartridge - a fixed part that never to be repl aced.

The "connection"” is achieved by very accurate nmechani smt hat
ensure that the sliding cartridge neets its matching pipe by

touchi ng which requires accuracy to |l evel of nore than 1/10 mm

The present invention is a nmechanical inprovenment of the Ventur
system for the consumer market, indirectly creating very

i nexpensi ve cartridges

It is further contenplated that the system and nethod of the
present invention be used for the wide adm nistration of an

i nhal ed nedi canent, for exanple, a hospital has an outbreak of a
bacterial infection, and an antibiotic can be atom zed and

di stributed throughout the entire building.

As previously discussed, the nmethod of delivering solution
according to the present invention requires consideration of
solution concentration, air volune of the roomor roons

effected, and desired final concentration of atom zed sol ution.

23



Wiile the invention has been described in its preferred formor
enbodi nrent with sone degree of particularity, it is understood
that this description has been given only by way of exanple and
t hat numerous changes in the details of construction,
fabrication, and use, including the conbination and arrangenent
of parts, nmay be nade w thout departing fromthe spirit and

scope of the invention.

24
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| claim

1. A system for dispersing a solution conprising:

a solution chanber having an inlet, an outlet, and a solution
cont ai ned t herein;

a venturi configuration operatively associated with said

sol uti on chamber;

an air inlet configured for inparting venturi effect on the
solution in the solution chanber;

at | east one actuator associated with a pressurized air inlet
source; whereby, upon actuation, said pressurized air atom zes

the solution and forces the atom zed sol ution though the outlet.

2. The systemof claim 1 wherein the solution contains at

| east one active materi al .

3. The systemof claim1l wherein the solution in the chanber

contains at | east one of a nedicanment, probiotic, nutraceutical,

or conbi nati ons thereof.

25
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4. The systemof claim1 wherein said venturi configuration
includes air inlet and outlets to inpart venturi effect on the

sol uti on.

5 The systemof claim1 wherein the actuator is a manually

oper at ed actuat or.

6. The systemof claim 1 wherein the actuator is an autonated

actuator controlled by a conputer m croprocessor.

7. The systemof claiml further conprising at |east one

sensor operatively associated with the actuator.

8. The systemof claim1 further conprising at |east one

airflow, chem cal, biological sensor, or conbinations thereof

operatively associated with the actuator.

9. The systemof claim1 having an outlet that directs

atom zed solution into an HVAC system

10. The systemof claim1 having an outlet that directs

atom zed solution into an HVAC systeminlet.

26
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11. The systemof claim 1 having an outlet that directs
atom zed solution into an HVAC system airfl ow duct.
12. A nethod for delivering atom zed sol ution, said nethod

conprising the steps of:

provi ding a systemof claim1;

pl acing a solution in the solution chanber;

activating the actuator, whereby said activating atom zes the
solution and said solution exits the solution chanber through

the outl et.

13. The nethod of claim 12 wherein said solution in the chanber
contains at | east one of a nedicanment, probiotic, nutraceutical,

or conbi nati ons thereof.

14. The nethod of claim 12 further including the steps of
measuring the interior volune of a room calculating a desired
final concentration of the atom zed solution in said room and
configuring the actuator to atom ze for a calculated tinme period

based on said desired final concentration.

15. The nethod of claim 12 whereby said solution is a probiotic

medi canent, nutraceutical, or conbinations thereof.
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16. The nethod of claim 15 further conprising the step of
measuri ng bacterial growth before delivery of the probiotic and
calculating a tinme period of delivery based on said desired
final concentration results in a bacterial growh neasurenment

bel ow about 100 fungal counts CT/cnf.

17. The method of claim 15 further conprising the step of

measuring bacterial growth after delivery of the probiotic for a
calculated tinme period based on said desired final concentration
results in a bacterial growth neasurenent bel ow about 100 funga

counts CT/ cnf.
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