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(57) Abstract: Anapparatus and method of using said apparatus for detecting a matter and microorganisms, the apparatus comprising; at
least one saniple reservoir having a sample inlet and a sample outlet for holding a sample comprising liquid, matter, and microorganisms;
at least one liquid tube connected to a sample outlet of the sample reservoir, wherein the liquid tube comprises a plurality of microscope
slides embedded therein, a plurality of image enlargement device located above or below the microscope slide, and a light source for
emitting the sample on the plurality of microscope slides; and a control unit having computer software and algorithm programs that
manage the operation of the apparatus and identify and classify the sample, wherein the control unit is in electric communication with
the at least one sample reservoir and the at least one liquid tube.
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COMPLETE SPECIFICATION

TITLE OF THE INVENTION
APPARATUS AND METHOD FOR DETECTING MATTER AND MICRO-ORGANISMS

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims priority to and the benefit of the following: U.S. Provisional
Application No. 63/343,004, filed on May 17, 2022, entitled “Water Channel Matter
Detection’; U.S. Provisional Application No. 63/345,825, filed on May 25, 2022, entitled
‘Detection All Types of Matter by Spinning Balls with Static Electricity, Sticky Substance on
Surface or Magnetized Using Artificial Intelligence’; U.S. Provisional Application No.
63/353,099, filed on June 17, 2022, entitled ‘Matter and Micro-organism Universal
Detection, Classification and Multipurpose Apparatus’; and U.S. Provisional Application No.
63/353,101, filed on June 17, 2022, entitled ‘Matter and Micro-organism Universal
Detection, Classification and Multipurpose Method,” which are incorporated herein by

reference in their entity.

FIELD OF THE INVENTION

[002] The present invention relates to a liquid tube apparatus for the accurate detection of
microbes or matters in real-time. Further, the present disclosure provides an apparatus and
method for detecting one or more of a matter and a plurality of micro-organisms in liquid
samples conveyed by mobile carriers using computer software programs and machine
learning algorithms.

[003] The subject matter discussed in the background section should not be assumed to be prior
art merely as a result of its mention in the background section. Similarly, a problem
mentioned in the background section or associated with the subject matter of the background
section should not be assumed to have been previously recognized in the prior art. The
subject matter in the background section merely represents different approaches, which in

and of themselves may also be inventions.

BACKGROUND OF THE INVENTION
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[004] Currently, accurate testing before the consumption of food, and liquids and understanding
levels of contaminates in living spaces will lower disease in humans, plants, and animals.
Municipal utilities have not been able to accurately detect microbes and contaminants in
public drinking water, food processing companies have been unable to detect with high
accuracy low levels of bacteria and recalls have increased, hospitals and assisted living
tacilities are breeding grounds for microbes while cleaning companies are making claims that
they can eliminate hazardous materials effectively.

[005] The present methods of water purification for distribution through public utilities show
false positives and sometimes the impurities are from pipes and retaining basins whereas the
data collected is too late and the water has already been consumed. Food processing facilities
also have this same problem, hence the increase in recalls over the years. Regardless of what
is deemed to be true or false, outsmarting the smartest pathogens and eliminating
contaminates has become more expensive, and time-consuming as is not as accurate as they
claim to be. The present response times maintain a long duration while machine learning has
become the go-to for accurate detection and what response should be taken.

[006] With each passing year, an increasing number of pathogens or contaminants cause illness
and fatalities worldwide. The effects of a recent worldwide pandemic continue to generate
new variants that further impact populations. Even as of this application filing, polio has been
detected in New York wastewater, Legionnaire's Disease was found in the water supply of
New Jersey homes, and B. pseudomallei was found in water and soil along the Mississippi
Gulf. This marks the first time B. pseudomallei, which can cause the potentially fatal disease
melioidosis, has been identified in the United States.

[007] Even with the traditional methods for detecting pathogens, some pathogens may not be
detected due to the limitations of these methods, and they are prone to errors and can be
expensive to implement, which highlights the importance of detecting and identitying
pathogens in a timely, straightforward, low-cost, and accurate manner to prevent the spread
of diseases or any harm.

[008] Current methods for detecting pathogens or contaminants in various environments rely on
outdated technology and are insufficient for timely disease detection. Some of the commonly
used technologies for detecting pathogens include Polymerase Chain Reaction (PCR),

Culture-based methods, Next-generation sequencing (NGS), Mass spectrometry,
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Microarrays, Biosensors, etc. These traditional methods are time-consuming, labor-intensive,
and require specialized skills and equipment.

[009] Further, state or municipal workers still manually obtain water and soil samples and wear
protective gear to prevent contamination, which can compromise the accuracy of the results.
The cost associated with these processes is also a significant concern.

[0010] Pathogens are microorganisms that can cause diseases in humans, animals, and plants.
They can be found in various environments such as water, food, air, and other environments,
posing a significant threat to public health worldwide. Therefore, the detection of pathogens
or other contaminants in liquid samples is crucial in various fields.

[0011] The present invention relates to an accurate detection of contaminates before the
consumption of food, and liquids, in particular to an apparatus and method for detecting one
or more of a matter and a plurality of micro-organisms.

[0012] Pathogens are microorganisms that can cause diseases in humans, animals, and plants.
They can be found in various environments such as water, food, air, and other environments,
posing a significant threat to public health worldwide. Therefore, the detection of pathogens
or other contaminants in liquid samples is crucial in various fields.

[0013] This specification recognizes that there is a need for an apparatus and method that do not
use chemicals, require no maintenance, are fully managed by an artificial intelligence and
machine learning platform, and provide solutions that leave no residual effect on the
environment.

[0014] The present disclosure addresses these issues by providing a transparent liquid tube
designed for real-time pathogens or contaminants detection in a secure and dependable way.
This technology can aid in the detection of pathogens or contaminants, preventing the spread
of diseases and reducing the associated costs and risks.

[0015] The disadvantages and limitations of traditional approaches will become apparent to the
person skilled in the art through a comparison of the described method with some aspects of
the present disclosure, as put forward in the remainder of the present application and with

reference to the drawings.

SUMMARY OF INVENTION
[0016] An aspect of the present disclosure relates to a method for detecting one or more of a

matter and a plurality of micro-organisms. The method includes a step of collecting the
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liquid, the matter, and the micro-organisms in a plurality of remotely controlled unmanned
land, air, and water self-propelled devices. The method includes a step of introducing the
liquid, the matter, and the micro-organisms into a sample reservoir connected to a liquid tube
inlet. The method includes a step of withdrawing the liquid, the matter, and the micro-
organisms into the liquid tube through a sample outlet. The method includes a step of placing
the liquid, the matter, and the micro-organisms on the sample surface of a plurality of
microscope slides. The method includes a step of illuminating the liquid, the matter, and the
micro-organisms on the sample surface of the microscope slides with a light source. The
method includes the step of intermittently pumping the liquid, the matter, and the micro-
organisms between the microscope slides. The method includes a step of magnifying the
liquid, the matter, and the micro-organisms on the sample surface of the microscope slides
with an image enlargement device. The method includes a step of detecting the amount of
light transmitted through the liquid sample using a photodetector and/or detecting
fluorescence emitted from the liquid sample on a sample surface of the microscope slides
using a microscope. The method includes a step of analyzing the light detected by the
photodetector and/or generating a signal indicative of the fluorescence emitted from the
liquid sample on the sample surface of the microscope slides and transferring that signal to a
computer software device to determine the presence of matter and micro-organisms in the
liquid sample. The method includes a step of transmitting or displaying the results of the
matter and micro-organism detection. The method includes a step of controlling the operation
of pumps in the liquid tube using a control unit having a plurality of algorithms. The method
includes a step of detecting the motility and mobility of micro-organisms, color of matter,
mass of matter, and type of contaminate or matter. The matter and micro-organisms can be in
singular or combination form. The method includes a step of forecasting a plurality of events
in outdoor and indoor environments from data obtained by methods and apparatus
operations.

[0017] The present invention mainly cures and solves the technical problems existing in the prior
art. In response to these problems, the present invention provides an apparatus and method
for detecting one or more of a matter and a plurality of micro-organisms.

[0018] Another aspect of the present disclosure is to provide a method of detecting pathogens or

contaminants in a liquid sample in real-time using the liquid tube as defined herein.
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[0019] The method may include the steps of: introducing the liquid sample into the sample
reservoir; withdrawing the liquid sample from the sample reservoir into the primary liquid
tube; placing the liquid sample on the sample surface of the microslides; illuminating the
liquid sample on the sample surface of the microslides with the light source; detecting the
liquid sample on the sample surface of the microslides with the detection unit; transmitting
the image data detected from the detection unit to the control unit; analyzing the data with the
control unit to determine the presence of a pathogenic microorganism using machine learning
platforms; optionally, transporting the liquid sample to the auxiliary transparent liquid tube
for further analysis when the pathogenic micro-organism is detected in the primary liquid
tube; and transmitting an alert signal to a user when the pathogenic micro-organism is
detected.

[0020] Another aspect of the present disclosure is to provide a system for detecting pathogens or
contaminants in a liquid sample using the liquid tube as defined herein.

[0021] One aspect of the present disclosure is to provide a liquid tube for detecting pathogens or
contaminants in real-time. The liquid tube may include a sample reservoir having an entry
port and an exit port for holding a liquid sample; a primary liquid tube having a detection
unit embedded therein for detecting the presence of pathogens or contaminants in the liquid
sample, a sample inlet, and a sample outlet, wherein the sample inlet is connected to an exit
port of the sample reservoir; an auxiliary transparent liquid tube connected to the sample
outlet of the primary liquid tube, having a detection unit embedded therein for further
analysis of the liquid sample feeding from the primary transparent liquid tube; and a control
unit in electronic communication with the reservoir, the primary liquid tube, and the auxiliary
transparent liquid tube using software programs and machine learning algorithms.

[0022] In some embodiments, the liquid tube may further comprise a display unit for displaying
the pathogen detection results.

[0023] In some embodiments, the liquid tube may further comprise a communication unit for
transmitting the pathogen detection results to a remote device such as a smartphone, a tablet,
or a laptop or desktop computer

[0024] An aspect of the present disclosure relates to an apparatus for detecting one or more of a
matter and a plurality of micro-organisms. The apparatus includes a plurality of liquid tubes;

a plurality of microscope slides; an oil immersion microscope slide section; a plurality of
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image enlargement devices; a plurality of remotely controlled unmanned land, air, and water
self-propelled devices; a plurality of software program computing systems; a plurality of
liquid and air pumps; a plurality of lasers and sensors; and one or more processors. The
microscope slides are embedded in the liquid tubes. The oil immersion section may be placed
on top of the liquid tubes attached to a plurality of reservoirs. The image enlargement devices
are placed on or near the liquid tubes. The image enlargement devices are operated manually,
automatically, mechanically, or electronically to enlarge the matter, and the micro-organisms.
The remotely controlled unmanned land, air, and water self-propelled devices collect matter
and micro-organisms. The software program computing systems utilize software algorithms
and software programs written in a plurality of software languages to automatically operate
the apparatus and the remotely controlled unmanned land, air, and water self-propelled
devices. The software program computing systems direct the elimination of matter and
micro-organisms. The liquid and air pumps are controlled by the software program
computing systems. The lasers and sensors are controlled by the software program
computing systems. The processors execute a plurality of machine learning algorithms and
software programs to detect, view and eliminate matter and micro-organisms.

[0025] In an aspect, the apparatus includes a plurality of detecting devices and a plurality of
computer software programs for detecting matter in real-time.

[0026] In an aspect, the matter comprising biological germs, viruses, bacteria, fungus, protozoa,
molds, allergens, disease-forming microorganisms (pathogens), non-disease forming micro-
organisms (non-pathogenic), microbes, clusters of micro-organisms, a cluster of matter,
hydrocarbons, metals, oils, human and animal bodily fluids, plant matter, fertilizers,
chemicals, contaminants, and algae in a liquid/wet and/or dry/pseudo-dry liquid tube.

[0027] In an aspect, the apparatus includes a plurality of external and internal lights.

[0028] In an aspect, the apparatus includes a plurality of light sources emitting light into the
liquid tubes and sample reservoirs.

[0029] The detection unit may comprise a light source for emitting light into the liquid sample;
at least two microscope slides “microslides”, spaced opposite from each other for the liquid
sample to travel through the space, each microslide having a sample surface for receiving and
holding the liquid sample; and at least one image enlargement device, configured to magnify

and detect the liquid sample on the sample surface of the microslides.
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[0030] In an aspect, the plurality of microscope slides are spaced opposite from each other,
wherein both liquid and matter travel through space between the microscope slides, wherein
the microscope slides embedded in the liquid tubes maintain a surface for receiving and
holding liquid and matter.

[0031] In an aspect, the plurality of liquid and air pumps comprises a plurality of processors for
monitoring, starting, and stopping the flow of liquid in the liquid tubes using machine
learning platforms, algorithms, and computer language software programs.

[0032] In an aspect, the apparatus includes a plurality of control units for controlling the
operation of the liquid tubes.

[0033] In some embodiments, the control unit may be configured to control the intensity and
duration of the light source used to illuminate the liquid sample on the sample surface of the
microslides.

[0034] In an aspect, the microscope slides are adjustable manually or by computer software
programs.

[0035] In some embodiments, the sample surface of each microscope slide “microslide” may be
composed of a material selected from the group consisting of glass, plastic, silicone, and
combinations thereof.

[0036] The control unit may comprise a processor for operating and managing the liquid tube,
and analyzing the liquid sample detected by the detection units to determine the presence of
pathogens or contaminants in the liquid sample using machine learning platforms of
algorithms.

[0037] In an aspect, the image enlargement devices are a plurality of single components and
entire light components of a plurality of microscopes.

[0038] In an aspect, the microscopes magnify the liquid sample on a sample surface of the
microscope slides or between the microscope slides.

[0039] In some embodiments, the transparent liquid tube channel may further comprise a
photodetector for detecting the light transmitted through the liquid sample on the microslides.

[0040] In an aspect, the control units comprise a processor for analyzing the light detected by the
photodetectors to determine the presence of the matter in the liquid tubes using a plurality of

machine learning platforms, the computer software algorithms, computer software programs,
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computing software programs, and the proprietary computer language software programs
based on the amount of the light detected.

[0041] In an aspect, the apparatus includes a plurality of photodetectors for detecting light
transmitted through the liquid tubes.

[0042] In some embodiments, the image enlargement device may be configured to capture an
image of the liquid sample on the sample surface of the microslides to feed the image into the
control unit.

[0043] The next section is the image enlargement device section used by the apparatus. Many
different types of devices and lenses are utilized by the apparatus.

[0044] There are many different image enlargement devices the apparatus utilizes. For purposes
of understanding the enlargement component device of the apparatus, when the phrase
"image enlargement devices are used, it can be any image magnification device listed in this
patent application.

[0045] An image enlargement device defined for purposes of this patent application is a
mechanical or electronic enlargement measuring device with magnification capabilities. The
optical lens enlarges the apparent size (the physical size) of matter. Within liquid tubes, more
than one image enlargement device may not be needed (they may be focused manually or
focused by the algorithms of the apparatus). Image enlargement devices that detect the
mobility of micro-organisms, motility of micro-organisms, color, size, and shape that identify
objects accurately can also be used by the apparatus.

[0046] There are embedded microscope slides into the tube. Image enlargement devices are
placed directly above the slides for detection whereas the lenses are connected to computer
software and algorithm programs that detect matter in real-time. They may be basic optical
lenses, magnification lenses, lenses that are attached to a microscope with a base, folded
mirror lenses, light microscopes, electron microscopes, super-resolution microscopes,
fluorescent microscopes, x-ray machines, magnetic resonance imaging machines, nuclear
magnetic resonance devices, and telescope lenses.

[0047] If a specific enlargement device machine is required such as an x-ray machine or
magnetic resonance imaging machine, the entire machine will be equipped with a liquid tube

running through the machine. Certain methods will be needed such as draining the liquid and
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the remaining matter is captured on a stage inside the machine where water and liquids will
disrupt the application and must be removed first.

[0048] Some image enlargement devices will not utilize microscope condensers. Instead of
condensers, the section of tube underneath (and close by for surrounding light) the Image
enlargement devices will be embedded with lights to illuminate the area between the
microscope slides. Some optical lenses each have their very own computer software and
algorithm programs that manage all the optical lenses throughout the tube internally and
externally. At times when lights embedded on or in the liquid tube are used instead of
condensers, computer software, and algorithm programs will manage the brightness of light
required for accurate viewing and detection of matter. Image enlargement devices may be
placed externally anywhere outside of the tube. The image enlargement devices can be close
or far away from the tube. Specific optical magnification lenses may also be placed inside the
tube. There is no limit to the amount of image enlargement devices or types of optical
magnification lenses or a combination thereof that can be utilized by the UMMDA.
Algorithms learn from the data obtained from the Image enlargement devices and optical
magnification lenses and transfer that data to other algorithms in the apparatus. The focusing
of the image enlargement devices can be manually operated by a single person or with more
than one, group of people where each person from the group can manually focus a single
image enlargement device. The focusing of the image enlargement devices may also be
operated by optical magnification lens focusing algorithms and third-party software programs
and can also be automated. The tube component has its very own computer software and
algorithm programs that manage the entire tube apparatus.

[0049] On certain versions of the apparatus, image enlargement devices may be placed inside the
liquid tube in a section that is water tight and located internally inside the tube.

[0050] On certain versions of the apparatus, the entire microscope (and its components) may be
used. The entire microscope will be defined as all parts that are included when purchasing a
microscope from vendors that sell them to the public. The components include but are not
limited to the electrical connection, the base, the microscope slide platform, the lenses, the
lighting device, and the condenser.

[0051] Depending on the length of the tube, there may be many different types of image

enlargement devices as listed in this patent application. The image enlargement devices may
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be located externally outside of the tube or located internally- inside the tube. The image
enlargement devices (which include optical magnification lenses and can vary to include
folded optics and folded mirror lenses) can be on top of the tube, under the tube, on the side
of the liquid tube, or on trusses that brace the liquid tube.

[0052] Folded optics is an optical system in which the beam is bent in a way to make the optical
path much longer than the size of the system. An example would be prismatic binoculars
Prism binoculars have two right-angled glass prisms that apply the principle of total internal
reflection. The incident light rays are reflected internally twice giving the viewer a wider
field of view. For this reason, prism binoculars are preferred over traditional binoculars.

[0053] The microscope slides are located directly below the image enlargement devices. All
microscope slides for purposes of this patent application hereafter can be referred to as
“slides” or “microslides” and can have different characteristics. For purposes of this patent
application, the slides in this patent application will be any type of microscope slides. A
microscope slide is defined as a rectangular piece of glass on which samples of matter can be
placed for evaluation. The shape of the microscope slides in this patent application can be
any shape. Another section below will describe the glass slide component. The thickness of
the microscope slides varies from ultra-thin to very thick. The liquid tube usually has two
microscope slides with both slides embedded or affixed inside the liquid tube. There also
could be a slide topper (externally placed outside on top of the tube) for the oil immersion
application. The tube usually has a top slide and a bottom slide with a distance between the
two. The tube can be placed horizontally to the ground or vertically to the ground. The design
of the tube can have the slides one on top of the other, and in some cases, the slides can be
parallel to each other located inside the tube. The distance between the two slides varies.
Slides can be made out of any transparent material. Most slides are made of glass.

[0054] For applications such as only viewing contaminates, the slides will have a greater
distance between them for large singular matter and larger clusters that can be viewed,
detected, and identified. If slides are situated in the tube where they are very close together,
the application may have filters and screens to only allow very small matter such as singular
viruses to flow between the two slides. As discussed below, adjustable slides where the
distance between the slides can be adjustable for different applications. An example would be

if the apparatus is located in a hospital setting, the distance between the slides would be small
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to allow only viruses and bacteria to flow through the slides after a filter is placed before the
slides to allow only viruses and bacteria to flow between the slides if any are present.

[0055] On some occasions, only one microscope slide may be used in each tube. An example of
this would be if the manual application is used and the user is viewing larger matter for
science projects at a school for dirt and dust particles.

[0056] Depending on the application which can range from a small home to a large airport, the
size of the job could be millions of gallons of liquid being fed through the liquid tube which
may require 5,000 slide sets, or the tube can be equipped with a minimum of one microscope
slide or may have more than 150,000 slide combinations.

[0057] The apparatus can be equipped with an adjustable microscope slide option for high-end
applications for small matter such as viruses. One or two microscope slides can be set in
tracks with gears where a tiny mechanical device lowers or rises one or two slides that are on
the tracks.

[0058] The apparatus can be equipped with three adjustable microscope slides option for high-
end identification and detection of several forms of input: large bodies of water, surface
matter, and matter that is airborne where the apparatus operates on a higher level.

[0059] The apparatus can also utilize the three-stacked slide method. The top slide is on top of a
second slide where the top slide is close to the second slide in distance. Another 3rd slide is
used in the apparatus where the difference between the second (middle) slide and the 3rd
bottom slide is twice the distance.

[0060] In an aspect, the plurality of microscopes are configured to provide an image of the liquid
sample and the matter sample on the surface of the microscope slides.

[0061] In an aspect, the plurality of microscopes are configured to detect fluorescence emitted
from liquid and matter on the sample surface of the microscope slides.

[0062] In an aspect, an image enlargement device is configured to provide an image of the liquid
sample and the matter sample on the surface of the microscope slides.

[0063] In an aspect, the image enlargement device is configured to detect fluorescence emitted
from liquid and matter on the sample surface of the microscope slides.

[0064] In an aspect, the image enlargement device may be a fluorescence microscope.

[0065] In some embodiments, the fluorescence microscope may be configured to detect

fluorescence emitted from the liquid sample on the sample surface of the microslides or
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configured to generate a signal indicative of the fluorescence emitted from the liquid sample
on the sample surface of the microslides.

[0066] In an aspect, the plurality of microscopes are configured to control the intensity and
duration of the light source used to illuminate the liquid sample on the sample surface of the
microscope slides.

[0067] In an aspect, the plurality of microscopes are configured to generate a signal indicative of
the fluorescence emitted from the liquid sample and matter sample on the sample surface of
the microscope slides.

[0068] In an aspect, the plurality of microscopes are configured to capture the image of the
matter on the sample surface of the microscope slides.

[0069] In an aspect, the image enlargement devices are configured to control the intensity and
duration of the light source used to illuminate the liquid sample on the sample surface of the
microscope slides.

[0070] In an aspect, the image enlargement devices are configured to generate a signal indicative
of the fluorescence emitted from the liquid sample and matter sample on the sample surface
of the microscope slides.

[0071] In an aspect, the plurality of microscopes are configured to capture the image of the
matter on the sample surface of the microscope slides.

[0072] In an aspect, the image enlargement device is configured to capture the image of the
matter on the surface of the microscope slides.

[0073] In an aspect, the plurality of image enlargement devices are configured to store the
captured image from the surface of the microscope slides in a memory device.

[0074] In an aspect, the microscopes are light microscopes.

[0075] In an aspect, the plurality of microscopes are super-resolution microscopes.

[0076] In some embodiments, the image enlargement device may be a microscope or a laser.

[0077] In some embodiments, the image enlargement device may be a folded mirror lens.

[0078] In some embodiments, the image enlargement device may be configured to provide the
control unit with an image of the liquid sample on the surface of the microslides.

[0079] In an aspect, the machine learning algorithms in conjunction with the computing software
programs and computer software programs determine a plurality of operations of the

apparatus and learn from the operations.
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[0080] In an aspect, the apparatus includes a communication unit for transmitting the results of
the matter and micro-organism detection to a remote device.

[0081] In an aspect, the apparatus includes a display unit for displaying the results of the matter
and micro-organism detection.

[0082] In an aspect, the battery powers the apparatus and a plurality of components of the
apparatus.

[0083] In an aspect, the remotely controlled unmanned land, air, and water self-propelled
devices comprise a plurality of mechanical arms to collect, deposit, move, retrieve, and
transport matter and micro-organisms.

[0084] In an aspect, the mechanical arms are static, mobile, adjustable, and movable, with
pinchers.

[0085] In an aspect, the apparatus includes a liquid with matter sample collection receptacle
“sample reservoir” for collecting the liquid sample with the matter sample.

[0086] In an aspect, the remotely controlled unmanned land, air, and water self-propelled
devices comprise a plurality of mechanical arms to deposit matter into a sample reservoir
connected to a liquid tube.

[0087] In an aspect, the sample reservoirs are connected to the liquid tubes for holding liquid and
matter samples.

[0088] In some embodiments, a transparent liquid tube may further comprise a liquid sample
reservoir unit for collecting a specific liquid sample.

[0089] In an aspect, the apparatus includes a plurality of inlets for introducing liquid and matter
into 