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The present disclosure provides a device that includes a base 
comprising a substrate having a first major surface , a pres 
sure sensitive adhesive adhered to at least a portion of the 
first major surface , a polymeric cover film coupled to the 
substrate via the adhesive , a plurality of isolated closed 
compartments disposed between the substrate and the cover 
film , and an aqueous liquid disposed in two or more of the 
closed compartments . The cover film is a composite film 
comprising ethylene vinyl acetate copolymer , a linear copo 
lymer of ethylene and a higher alkene , and a tackifier . Each 
compartment of the plurality is defined by a seal that 
prevents liquid communication with at least one other com 
partment of the plurality . Methods of using the device for 
partitioning a sample , for analyzing a sample , and for 
culturing a microorganism are also provided . 
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DEVICES AND METHODS FOR SAMPLE 
PARTITIONING AND ANALYSIS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims priority to U . S . Provisional 
Patent Application No . 62 / 039 , 638 , filed Aug . 20 , 2014 , the 
disclosure of which is incorporated by reference in its 
entirety herein . 

TECHNICAL FIELD 
[ 0002 ] The invention relates to a method of analyzing , for 
instance , enumerating and / or detection of microorganisms 
or other biological material in a liquid sample and a device 
adapted for use in such a method . 

BACKGROUND 
[ 0003 ] Many industries need to detect and quantify bio 
logical material in a sample , for instance , the determination 
of microbial concentration in food and water is an essential 
part of food and water quality testing . Similar demands arise 
from a multitude of industries including food , biotechno 
logical , pharmaceutical , water treating industry , and also in 
medical microbiological diagnostics , environmental and sci 
entific research . Samples are commonly scrutinized to , for 
instance , monitor microbial population in a production envi 
ronment , in - process controls , post storage and also final 
product testing . 
[ 0004 ] Classical methods for the examination of samples 
particularly liquid samples typically demands incubation 
time or reaction time for analysis . Analysis may involve 
several different kinds of chemical , biochemical , physical or 
optical techniques and require many hours or even days for 
incubation and subsequent analysis . Reducing the time for 
quantitative and qualitative analysis of samples is very 
essential for making rapid decisions in quality and process 
control operations . 
[ 0005 ] With regard to testing of aqueous biological 
samples , it is advantageous to partition the sample into 
aliquots so that the desired reaction or growth occurs and can 
be detected much more rapidly than the same reaction or 
growth in the original larger volume . Biological samples 
such as microbiological samples and molecular biology 
samples would often require such partitioning , in order to be 
analyzed precisely qualitatively and / or quantitatively . 
[ 0006 ] Such methods and device envisage a series of tiny 
compartments which are filled en masse with an aqueous 
sample . In each case , once filled and sealed , the desired 
reaction or growth occurs and can be detected much more 
rapidly than the same reaction or growth in the original 
larger volume . 

[ 0009 ] The present disclosure further provides a pouch 
that can be used for partitioning of liquid sample into a large 
number of smaller discrete volumes in an efficient , robust 
and economical manner . Advantageously , the pouch may be 
provided with nutrients and / or indicators disposed therein 
for detecting microorganisms . The nutrients and / or indica 
tors may be provided as a dry powder coating , which is 
dissolved when a liquid ( e . g . , an aqueous liquid ) is dis 
pensed into the pouch . The pouch can be used in a method 
to create a device in which the liquid is partitioned into a 
plurality of isolated , closed compartments . 
[ 0010 ] Advantageously , the present disclosure provides a 
device for easy partitioning of liquid wherein the device 
comprises two films , one coated with a pressure sensitive 
adhesive and the other being deformable so as to conform to 
the shape of the desired partitions such that the sample is 
partitioned into small discrete units without permitting the 
mixing of sample in the adjacent compartments . 
[ 0011 ] In one aspect , the present disclosure provides a 
device that can comprise a base comprising a substrate 
having a first major surface , a pressure sensitive adhesive 
adhered to at least a portion of the first major surface , a 
polymeric cover film coupled to the substrate via the adhe 
sive , a plurality of closed compartments disposed between 
the substrate and the cover film , and an aqueous liquid 
disposed in two or more of the closed compartments . The 
cover film can be a composite film comprising a polymer 
and a tackifier . The composite film can comprise ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene and 
a higher alkene , and the tackifier . Each compartment of the 
plurality can be defined by a seal that prevents liquid 
communication with another compartment of the plurality . 
The seal is formed by contact between the cover film and the 
pressure sensitive adhesive . 
[ 0012 ] . In another aspect , the present disclosure provides a 
device that can comprise a base comprising a substrate 
having a first major surface , a pressure sensitive adhesive 
adhered to at least a portion of the first major surface , a cover 
film coupled to the substrate via the adhesive , a plurality of 
closed compartments disposed between the substrate and the 
cover film , and an aqueous liquid disposed in two or more 
of the closed compartments . The cover film can have an 
elastic recovery of less than or equal to 20 % . Each com 
partment of the plurality can be defined by a seal that 
prevents liquid communication with another compartment 
of the plurality . The seal is formed by contact between the 
cover film and the pressure sensitive adhesive . 
[ 0013 ] The device as disclosed in the present invention 
finds a variety of applications in molecular biology , bio 
chemistry , biotechnology and microbiology applications . 
[ 0014 ] Advantageously , the device of the present inven 
tion facilitates improved time - to - result and easily expanded 
testing capabilities including rapid detection of microorgan 
isms , molecular characterization , indicator organism testing , 
single organism pathogen enrichment , most probable num 
ber ( MPN ) style testing formats , and high - throughput post 
enrichment biochemical characterization coupled with a 
easy - to - use and time saving benefit . 
[ 0015 ] In yet another aspect , the present disclosure pro 
vides a method for partitioning liquid . The method can 
comprise depositing a predefined volume of liquid between 
a substrate and a polymeric cover film wherein said substrate 
is coated with water - insoluble pressure sensitive adhesive , 
and urging an external means against the cover film to bring 

SUMMARY 
[ 0007 ] In general , the present disclosure relates to devices 
and method for partitioning a liquid sample ( e . g . , an aqueous 
liquid sample ) . In addition , the present disclosure relates to 
a method of using the devices to detect a microorganism 
and / or biomolecule in the liquid sample . 
[ 0008 ] In one aspect , the present disclosure provides a 
quick , simple and convenient device for partitioning of 
liquid sample into a large number of smaller discrete vol - 
umes in an efficient , robust and economical manner . 
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discrete regions of the cover film in contact with the pressure 
sensitive adhesive of the substrate resulting in the partition 
ing of the liquid into a plurality of closed compartments 
disposed between the substrate and the cover film . The cover 
film can be a composite film comprising a polymer and a 
tackifier . The composite film can comprise ethylene vinyl 
acetate copolymer , a linear copolymer of ethylene and a 
higher alkene , and the tackifier . 
[ 0016 ] In yet another aspect , the present disclosure pro 
vides a method for partitioning liquid . The method can 
comprise depositing a predefined volume of liquid onto a 
first surface of a substrate such that the liquid sample is 
disposed between the first surface and a polymeric cover 
film wherein said first surface is coated with water - insoluble 
pressure sensitive adhesive , and urging an external means 
against the cover film to bring discrete regions of the cover 
film in contact with the pressure sensitive adhesive of the 
substrate resulting in the partitioning of the liquid into a 
plurality of closed compartments disposed between the 
substrate and the cover film . The cover film can have an 
elastic recovery of less than or equal to 20 % . 
[ 0017 ] According to another aspect , the present disclosure 
provides a method for analyzing a liquid sample for its 
quantitative and qualitative aspects . The method can com 
prise depositing a liquid sample onto a first surface of a 
substrate such that the liquid sample is disposed between the 
first surface and a polymeric cover film wherein said first 
surface is coated with water - insoluble pressure sensitive 
adhesive , urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film , and 
conducting a quantitative analysis or a qualitative analysis of 
at least one closed compartment of the plurality . The cover 
film can be a composite film comprising a polymer and a 
tackifier . The composite film can comprise ethylene vinyl 
acetate copolymer , a linear copolymer of ethylene and a 
higher alkene , and the tackifier . 
[ 0018 ] According to another aspect , the present disclosure 
provides a method for analyzing a liquid sample for its 
quantitative and qualitative aspects . The method can com 
prise depositing a liquid sample onto a first surface of a 
substrate such that the liquid sample is disposed between the 
first surface and a polymeric cover film wherein said first 
surface is coated with water - insoluble pressure sensitive 
adhesive , urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film , and 
conducting a quantitative analysis or a qualitative analysis of 
at least one closed compartment of the plurality . The cover 
film can have an elastic recovery of less than or equal to 
20 % . 
[ 0019 ] In another embodiment , the present disclosure pro 
vides a method for the isolation , detection , culturing and 
enrichment of microorganisms , including anaerobic and 
aerobic forms . 
[ 0020 ] In any embodiment , the analysis for the detection 
and enumeration of microorganisms is carried out by the 
approaches described herein which allow for the use of 

water - soluble indicator species , and reduces or eliminate the 
need for the several dilutions typically required in current 
microbiological analyses . 
[ 0021 ] In yet another aspect , the present disclosure pro 
vides a method for culturing an aerobic or an anaerobic 
microorganism . The method can comprise mixing a sample 
with a liquid nutrient medium to render it liquefied , depos 
iting the liquefied sample onto a first surface of a substrate 
such that the liquid sample is disposed between the first 
surface and a polymeric cover film wherein said substrate is 
coated with water - insoluble pressure sensitive adhesive , 
urging an external means against the cover film to bring 
discrete regions of the cover film in contact with the pressure 
sensitive adhesive of the substrate resulting in the partition 
ing of the liquid into a plurality of closed compartments 
disposed between the substrate and the cover film , and 
incubating the liquefied and partitioned sample , under con 
ditions to facilitate at least one cell division of said micro 
organism . The cover film can be a composite film compris 
ing a polymer and a tackifier . The composite film can 
comprise ethylene vinyl acetate copolymer , a linear copo 
lymer of ethylene and a higher alkene , and the tackifier . 
[ 0022 ] In yet another aspect , the present disclosure pro 
vides a method for culturing an aerobic or an anaerobic 
microorganism . The method can comprise mixing a sample 
with a liquid nutrient medium to render it liquefied , depos 
iting the liquefied sample onto a first surface of a substrate 
such that the liquid sample is disposed between the first 
surface and a polymeric cover film wherein said first surface 
is coated with water - insoluble pressure sensitive adhesive , 
urging an external means against the cover film to bring 
discrete regions of the cover film in contact with the pressure 
sensitive adhesive of the substrate resulting in the partition 
ing of the liquid into a plurality of closed compartments 
disposed between the substrate and the cover film , and 
incubating the liquefied and partitioned sample , under con 
ditions to facilitate at least one cell division of said micro 
organism . The cover film can have an elastic recovery of less 
than or equal to 20 % . 
10023 ] . Another aspect of the present invention is to pro 
vide a kit for partitioning a liquid sample into a plurality of 
discrete compartments . The kit can comprises a substrate 
having a first major surface with a layer of a water - insoluble 
pressure sensitive adhesive adhered thereto , and a composite 
cover film . The composite film can comprise ethylene vinyl 
acetate copolymer , a linear copolymer of ethylene and a 
higher alkene , and a tackifier . 
10024 ] Another aspect of the present invention is to pro 
vide a kit for partitioning a liquid sample into a plurality of 
discrete compartments . The kit can comprises a substrate 
having a first major surface with a layer of a water - insoluble 
pressure sensitive adhesive adhered thereto ; and a polymeric 
cover film having an elastic recovery of less than or equal to 
20 % . 
10025 ] . In any of the above embodiments of the kit , the 
substrate and / or the cover film can be substantially planar . In 
any of the above embodiments of the kit , the pressure 
sensitive adhesive can comprise silicone polyurea . In any of 
the above embodiments of the kit , the substrate further can 
comprise a secondary coating disposed on at least a portion 
of the adhesive . In any of the above embodiments of the kit , 
wherein a spacer element is coupled to the first major surface 
of the substrate . In any of the above embodiments of the kit , 



US 2017 / 0240949 A1 Aug . 24 , 2017 

the cover film is attached to the substrate ; wherein the spacer 
element , if present , is disposed between the substrate and the 
cover film . 
10026 ] In yet another aspect , the present disclosure pro 
vides a kit . The kit can comprise a substrate having a first 
major surface with a layer of a water - insoluble pressure 
sensitive adhesive adhered thereto , and a composite poly 
meric film . The polymeric film can comprise ethylene vinyl 
acetate copolymer , a linear copolymer of ethylene and a 
higher alkene , and a tackifier . The tackifier can be selected 
from a group consisting of a low molecular weight poly 
isobutene , polyterpenes , amorphous polypropylene , and 
microcrystalline wax . In any embodiment of the kit , the 
composite polymeric film has an elastic recovery of less than 
or equal to 20 % . 
[ 0027 ] In yet another aspect , the present disclosure pro 
vides a kit . The kit can comprise a substrate having a first 
major surface with a layer of water - insoluble pressure sen 
sitive adhesive adhered thereto , and a polymeric film having 
an elastic recovery of less than or equal to 20 % . 
[ 0028 ] In any of the above embodiments of the kit , the 
substrate and / or the polymeric film is substantially planar . In 
any of the above embodiments of the kit , the substrate and / or 
the polymeric film is substantially flat . In any of the above 
embodiments of the kit , the pressure sensitive adhesive 
comprises silicone polyurea . In any of the above embodi 
ments of the kit , the substrate further comprises a secondary 
coating disposed on at least a portion of the adhesive . In any 
of the above embodiments of the kit , the secondary coating 
comprises a powdered nutrient and / or a plurality of glass 
bubbles . In any of the above embodiments of the kit , the 
secondary coating is substantially water - free . In any of the 
above embodiments of the kit , a spacer element is coupled 
to the first major surface of the substrate , as described 
hereinabove . In any of the above embodiments of the kit , the 
composite polymeric film is attached to the substrate , 
wherein the spacer element , if present , is disposed between 
the substrate and the cover film . 
[ 0029 ] As described herein , the present invention has 
several advantages . First , the articles and methods eliminate 
the use of device having preformed compartments , thereby 
permitting the operator to choose from a variety of potential 
partition configurations ( e . g . , the number of compartments , 
the volume of each compartment , the total volume of 
sample ) at the point of use . Second , use of microvolumes in 
microcompartments allows for a surprisingly rapid detection 
and enumeration of microorganisms in a liquid test sample . 
The invention is particularly useful in MPN analysis of a 
liquid test sample for a particular microorganism , such as E . 
coli or S . aureus . The invention allows MPN analysis to be 
conducted conveniently in a single device , as opposed to 
separate tubes , and advantageously requires a substantively 
shorter incubation time to reach detectable microorganism 
growth . Third , the use of microvolumes in microcompart 
ments allows for the separation of a liquid test sample into 
a relatively larger number of test volumes . In general , the 
use of microvolumes in microcompartments provides a far 
greater number of runs , or repetitions , of a test on the liquid 
sample . In the case of MPN analysis , use of microvolumes 
in microcompartments provides a greater number of data 
points from which the MPN can be calculated , thereby 
significantly narrowing the 95 % confidence limits for a 
given MPN result . Fourth , separation of sample into a large 
number of test volumes allows a higher concentration of 

microorganisms to be enumerated , thereby reducing or 
eliminating sample dilutions . Fifth , this invention allows 
MPN analysis to be conducted in a single device having the 
indicators and / or nutrients directly coated thereon . Sixth , 
this invention permits a wide counting range when perform 
ing MPN analysis . 
10030 ] The foregoing has outlined some of the most 
pertinent objects of the invention . These objects should be 
construed to be merely illustrative of some of the more 
prominent features and applications of the intended inven 
tion . The invention includes other features and advantages 
which will be described or will become apparent from the 
following more detailed description of the embodiment . 
0031 ] The terms " comprises ” and variations thereof do 
not have a limiting meaning where these terms appear in the 
description and claims . 
[ 0032 ] The term “ and / or ” means one or all of the listed 
elements or a combination of any two or more of the listed 
elements . 
[ 0033 ] Also herein , the recitations of numerical ranges by 
endpoints include all numbers subsumed within that range 
( e . g . , 1 to 5 includes 1 , 1 . 5 , 2 , 2 . 75 , 3 , 3 . 80 , 4 , 5 , etc . ) . 
[ 0034 ] The above summary of the present invention is not 
intended to describe each disclosed embodiment or every 
implementation of the present invention . The description 
that follows more particularly exemplifies illustrative 
embodiments . In several places throughout the application , 
guidance is provided through lists of examples , which 
examples can be used in various combinations . In each 
instance , the recited list serves only as a representative group 
and should not be interpreted as an exclusive list . 
[ 0035 ] Additional details of these and other embodiments 
are set forth in the accompanying drawings and the descrip 
tion below . Other features , objects and advantages will 
become apparent from the description and drawings , and 
from the claims . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0036 ] The foregoing summary , as well as the following 
detailed description of the invention will be better under 
stood when read in conjunction with the appended drawings . 
For the purpose of assisting in the explanation of the 
invention , there are shown in the drawings embodiments 
which are presently preferred and considered illustrative . It 
should be understood , however , that the invention is not 
limited to the precise arrangements and instrumentalities 
shown therein . In the drawings : 
[ 0037 ] FIG . 1a is a plan view , partially in section , of one 
embodiment of the components of a device for detecting 
microorganisms according to the present disclosure . 
[ 0038 ] FIG . 1b is a perspective view of an assembly 
comprising the components of FIG . la , the assembly having 
the cover film in an open position for inoculating the 
assembly . 
100391 FIG . 1c is a cross - sectional side view of the assem 
bly of FIG . 1B , the assembly having the cover film in a 
closed position . 
f0040 ] FIGS . 2a - d are various views showing one embodi 
ment of the use of the components of FIG . 1a to partition a 
liquid sample and to produce a device comprising a spacer 
element according to the present disclosure . 
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[ 0041 ] FIG . 2e is a cross sectional side view of one 
embodiment of the components of a device for detecting 
microorganisms , the device comprising a base with a com 
pliant member . 
[ 0042 ] FIGS . 3a - 3d are plan views showing one embodi 
ment of the use of a substrate and a cover film to partition 
a liquid sample and to produce a device without a spacer 
element according to the present disclosure . 
[ 0043 ] FIGS . 4a - 4e are plan views showing one embodi 
ment of the construction of a pouch for analyzing a sample 
according to the present disclosure . 
[ 0044 ] FIGS . 5a - 5d are plan views of one embodiment of 
a method of using the pouch of FIG . 4e to partition a liquid 
sample . 
[ 0045 ] FIG . 6 is a schematic plan view of one embodiment 
of the use of the device of FIG . 2d to detect a microorgan 
ism . 

DETAILED DESCRIPTION 

[ 0046 ] The present invention will now be described more 
fully herein after . For the purposes of the following detailed 
description , it is to be understood that the invention may 
assume various alternative variations and step sequences , 
except where expressly specified to the contrary . Thus , 
before describing the present invention in detail , it is to be 
understood that this invention is not limited to particularly 
exemplified systems or embodiments that may of course , 
vary . The use of examples anywhere in this specification 
including examples of any terms discussed herein is illus 
trative only , and in no way limits the scope and meaning of 
the invention or of any exemplified term . Likewise , the 
invention is not limited to various embodiments given in this 
specification . 
[ 0047 ] Before any embodiments of the present disclosure 
are explained in detail , it is to be understood that the 
invention is not limited in its application to the details of 
construction and the arrangement of components set forth in 
the following description or illustrated in the following 
drawings . The invention is capable of other embodiments 
and of being practiced or of being carried out in various 
ways . Also , it is to be understood that the phraseology and 
terminology used herein is for the purpose of description and 
should not be regarded as limiting . The use of “ including , " 
" comprising , ” or “ having ” and variations thereof herein is 
meant to encompass the items listed thereafter and equiva 
lents thereof as well as additional items . Unless specified or 
limited otherwise , the terms “ connected ” and “ coupled ” and 
variations thereof are used broadly and encompass both 
direct and indirect connections and couplings . Further , “ con 
nected ” and “ coupled ” are not restricted to physical or 
mechanical connections or couplings . It is to be understood 
that other embodiments may be utilized and structural or 
logical changes may be made without departing from the 
scope of the present disclosure . Furthermore , terms such as 
" front , ” “ rear , " " top , " “ bottom , " and the like are only used 
to describe elements as they relate to one another , but are in 
no way meant to recite specific orientations of the device , to 
indicate or imply necessary or required orientations of the 
device , or to specify how the invention described herein will 
be used , mounted , displayed , or positioned in use . 
[ 0048 ] As used herein , the singular forms “ a , ” “ an , ” and 
“ the ” include plural reference unless the context clearly 

dictates otherwise . The term “ and / or ” means one or all of the 
listed elements or a combination of any two or more of the 
listed elements . 
[ 0049 ] The terms " preferred ” and “ preferably ” refer to 
embodiments of the invention that may afford certain ben 
efits , under certain circumstances . However , other embodi 
ments may also be preferred , under the same or other 
circumstances . Furthermore , the recitation of one or more 
preferred embodiments does not imply that other embodi 
ments are not useful , and is not intended to exclude other 
embodiments from the scope of the invention . 
10050 ] When the term “ about ” is used in describing a 
value or an endpoint of a range , the disclosure should be 
understood to include both the specific value and end - point 
referred to . 
[ 0051 ] As used herein the terms “ comprises ” , “ compris 
ing ” , “ includes ” , “ including ” , " containing " , " characterized 
by ” , “ having ” or any other variation thereof , are intended to 
cover a non - exclusive inclusion . 
[ 0052 ] The term “ planar ” as used herein refers to a plane 
involving two dimensions . 
[ 0053 ] The expression “ substantially planar ” as used 
herein refers to a two dimensional surface . The material of 
the “ substantially planar substrate ” of the present invention 
( before forming the compartments ) does not have three 
dimensional structure that define the ultimate shape , size , or 
volume of the claimed compartments . 
[ 0054 ] The term “ pressure sensitive adhesive ” as used 
herein refers to an adhesive which upon application of 
pressure results in an adhesion with the adherend . No 
solvent , water , or heat is required to bring about adhesion . 
As the name " pressure - sensitive ” indicates , the degree of 
bond is influenced by the amount of pressure applied . 
[ 0055 ] The term “ hydrophobicity ” as used herein refers to 
the physical property of a molecule possessing relatively 
little or no affinity for water or aqueous media . Hydrophobic 
molecules tend to be non - polar and , thus , prefer other 
neutral molecules and non - polar solvents . Hydrophobic 
molecules in water often cluster together , forming micelles . 
Water on hydrophobic surfaces will exhibit a high contact 
angle . 
[ 0056 ] The term “ elastomer ” as used herein refers to any 
polymer with viscoelasticity ( having both viscosity and 
elasticity ) and very weak inter - molecular forces , generally 
having low Young ' s modulus and high failure strain com 
pared with other materials . Each of the monomers which 
link to form the polymer is usually made of carbon , hydro 
gen , oxygen and / or silicon . Elastomers are amorphous poly 
mers existing above their glass transition temperature , so 
that considerable segmental motion is possible . The term 
“ elastic recovery ” as used herein refers to the proportion of 
recovery after deformation and is quantified as percent 
recovery after elongation . The elastic recovery is measured 
by the percentage to which a polymer will recover its 
original length after initial elastic deformation . The higher 
the percentage of elastic recovery , the greater is the tendency 
of the polymer to recover to its original dimensions after 
initial deformation . 
f0057 ] . The term “ closed compartment ” as used herein 
refers to a defined and distinct space which retains the 
contents of each compartment in isolation without getting 
mixed with the contents of the adjacent compartment . The 
expression “ plurality of closed compartments ” as used 
herein refers to more than one such closed compartment 
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being disposed between the substrate and cover film of the 
device as per the present invention . 
[ 0058 ] The term “ seal ” as used herein refers to junction 
between the polymeric cover film and the substrate . This 
junction forms the compartments and prevents leakage , 
prevents mixing between compartments ( e . g . , adjacent com 
partments ) , and / or prevents contamination from the external 
environment . 
[ 0059 ] The term “ tackifier ” as used herein refers to chemi 
cal compounds used in formulating adhesives to increase the 
tack , the stickiness of the surface of the adhesive . They are 
usually low - molecular weight compounds with high glass 
transition temperature . At low strain rate , they provide 
higher stress compliance , and become stiffer at higher strain 
rates . 
10060 ] The term “ melt index " as used herein is a common 
measurement used to characterize thermoplastic polymers . It 
is an indirect , and inversely proportional , measure of the 
viscosity of the polymer when molten . One measures the 
mass of polymer melt which will flow through an orifice in 
a given amount of time under defined conditions of tem 
perature , pressure , and geometry . The larger the melt index 
value , the lower is its viscosity , and therefore , the average 
molecular weight of the polymer is lower . Higher molecular 
weight polymers will be more viscous and less will flow 
under the same conditions so the melt index will be a smaller 
number . The melt index is typically expressed in terms of 
grams of polymer which flow out in a ten minute period , thus 
g / 10 min or dg / min . 
[ 0061 ] The term “ specific gravity ” as used herein refers to 
the ratio of the density of a substance to the density ( mass 
of the same unit volume ) of a reference substance . 
[ 0062 ] The term “ optical transmittance ” or “ clarity ” refers 
to the optical distinctness with which an object can be seen 
when viewed through plastic film , sheet , glass , etc . Clarity 
depends upon the linearity of the passage of light rays 
through the material and is determined by small - angle 
scattering . It is the regular transmittance of a material which 
is measured by a photoelectric detector by determining the 
percent of light transmitted through the material . 
[ 0063 ] The term “ liquid sample ' as used herein refers to 
any sample in the liquid state or may be dissolved in a liquid 
to form the liquefied sample or a sample which has been 
liquefied . 
[ 0064 ] The term “ sample ” may be any biological sample 
or environmental sample such as waste water , food , a 
surface swab , or swabs from other surfaces , such as a throat , 
or other samples well known to those in the art . This sample 
may be a liquid sample , or may be dissolved in a liquid to 
form the liquefied sample . As noted above , the biological 
material that can be detected is any material that forms a 
discrete particle , such as a microorganism , which may be 
quantified by determining the presence or absence of such a 
biological material within each well of the incubation plate . 
[ 0065 ] The term “ anaerobic microorganism ” or “ anaer 
obe ” as used herein refers to microorganisms which are 
sensitive to oxygen and will not grow in the presence of 
oxygen . An anaerobic microorganism or anaerobe is any 
organism that does not require oxygen for growth . Anaero 
bic microorganisms include both obligate anaerobes and 
facultative anaerobes . Obligate anaerobes are those micro 
organisms which will die when exposed to atmospheric 
levels of oxygen . A facultative anaerobe is an organism that 
can carry out aerobic respiration if oxygen is present , but is 

capable of switching to fermentation or anaerobic respira 
tion if oxygen is absent . Methods and systems of the present 
invention could be used for the enrichment and detection of 
both obligate anaerobes and facultative anaerobes . 
[ 0066 ] The term “ culture ” or “ growth ” of microorganisms 
as used herein refers to the method of increasing the number 
of microbial organisms by letting them reproduce in prede 
termined culture media under conditions conducive for their 
growth . More particularly it is the method of providing a 
suitable culture medium and conditions to facilitate at least 
one cell division of a microorganism . Culture media are 
solid , semisolid or liquid media containing all of the nutri 
ents are required for physical growth parameters essential 
for microbial growth . 
[ 0067 ] Assemblies , devices , and methods of the present 
disclosure can be used to parturition a liquid sample and , 
optionally , analyze the sample for the present or absence of 
biomolecules and / or microorganisms . The assemblies , 
devices , and methods are particularly useful in Most Prob 
able Number ( MPN ) methods of analyzing a sample for the 
presence and quantity of microorganisms . 
10068 ] . The most probable number method is described in 
International Publication No . WO95 / 23026 , which is incor 
porated herein by reference in its entirety . In this method , a 
volume of water sample is dispensed into several tubes ( e . g . , 
10x10 ; 10 tubes each containing 10 ml ) and bacteria in each 
tube allowed to grow . After incubation at a specific tem 
perature for a specific time , the number of positive tubes is 
counted . The most probable number in these embodiments 
can be determined from Formula I : 

MPN / 100 ml = ( Px100 ) / ( NT ) 1 / 2 ( Formula 1 ) 
where P is the number of positive tubes , N is the volume ( ml ) 
of sample in negative tubes , T is the volume ( ml ) sample in 
all tubes , and MPN is the most probable number . A major 
drawback of the method is the range of 95 % confidence 
limits is large , when only a few tubes are used . Such 
confidence limits are calculated roughly using Formula II : 

Log ( MPN ) : 1 . 96 ( 0 . 58 / n12 ) ( Formula II ) 

where n is the number of tests . 
100691 . All of the current devices / methods in the art suffer 
from the problem of how to efficiently fill tiny compartments 
in a simple manner . Current solutions include using devices 
with pre - formed compartments , applying a vacuum , cen 
trifugation , and even the formation of micro drops in an oil 
emulsion . In each case , the method required to partition the 
liquid is cumbersome and real - world samples containing 
particulates such as food are incompatible . Because the 
conventionally known methods are inadequate for routine 
use where rapid and easy processing of numerous and varied 
samples , there is need for an improved method and device . 
[ 0070 ] The present invention solves the problems associ 
ated with currently used systems for partitioning small 
volumes of liquid sample into a large number of smaller 
discrete volumes . In general , the present invention provides 
a device and method to effect rapid and accurate detection 
and enumeration of microorganisms based on the surprising 
result that the use of microvolumes substantially increases 
the speed of detection . Microorganisms are detected and / or 
enumerated not only when whole cells are detected directly , 
but also when such cells are detected indirectly , such as 
through detection or quantization of cell fragments , cell 
components , cell - derived biological molecules , or cell by 
products . 
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[ 0071 ] Automated detection and enumeration of colonies 
on both standard agar plates , as well as PETRIFILMTM 
plates , is difficult and suffers from a number of limitations . 
The position of each well in the stamped plates however is 
fixed , and would not require an identification algorithm . An 
automated detection platform would simply need to measure 
the fluorescence in a given area and determine if it is above 
a set threshold . Customers that do not require the fastest 
possible time - to - result would be able to observe ( and enu 
merate ) positive compartments using ambient light or a 
simple hand - held illumination source ( e . g . , black light ) , 
thereby obviating the need for an auto - reader . When a 
sample is partitioned into many smaller samples the effec 
tive concentration of a microorganism or other biomolecules 
like viruses , nucleotides , metabolites etc . , that ends up in 
any given partition is increased by orders of magnitude , 
increasing the speed of reaction chemistries and reducing the 
time to detection . 
[ 0072 ] The device of the present invention has another 
significant advantage over the known solid culture tech 
niques . Advantageously , the method of the present invention 
is less labor - intensive , allows better distribution of sample , 
and provides a more accurate estimate of microbial concen 
tration . This is because the correspondingly larger number of 
sample aliquots in the compartments provides a correspond 
ingly narrower confidence limit interval . 
[ 0073 ] The present invention has manifold applications in 
various fields that require qualitative and quantitative analy 
sis of micro volumes of liquid samples . The field of appli 
cations may include without limitation microbiology , 
molecular biology , biotechnology , chemistry and the like . 
[ 0074 ] Exemplary microbiological applications of the 
qualitative and quantitative analyses include without limi 
tation , growth assessment , monitoring , single cell enrich 
ment cultures , isolation , performance of secondary tests that 
are not compatible with growth , most probable number 
( MPN ) style testing using compartments of different sizes . 
[ 0075 ] Non - limiting exemplary molecular biological 
applications include polymerase chain reaction assays , 
detection and quantification of biomolecules like nucleo 
tides , amino acids , peptides , proteins , metabolites and the 
like . 
[ 0076 ] . With reference to the Figures , a device of the 
present invention is constructed as described in detail below . 
[ 0077 ] As shown in FIGS . 1a - 1c , a device of the present 
disclosure can be made from components that include a base 
10 and a cover film 20 . The base comprises a substrate 12 . 
In any embodiment , the substrate 12 having a first surface 13 
that is substantially planar . In any embodiment , the substrate 
12 can be thin ( e . g . , less than 5 mm thick ) and substantially 
flat ( i . e . , sheet - like ) . In any embodiment , the substrate 12 
may be self - supporting . Optionally , the substrate 12 may be 
optically translucent or transparent . Preferably , the substrate 
12 is water insoluble or has a water - insoluble coating ( not 
shown ) on at least a portion of the first surface 13 . Prefer - 
ably , the substrate 12 will not leach any chemicals ( e . g . , 
chemicals that may inhibit microorganism growth and / or 
activity ( e . g . , an enzyme activity used to detect the micro 
organism ) ) upon contact with an aqueous liquid ( e . g . , an 
aqueous sample ) . 
[ 0078 ] In any embodiment , the base 10 and cover film 20 
can be assembled into an assembly 100 as shown in FIG . 1b . 
The cover film 20 may be attached to the substrate 10 and / or 
spacer element 30 via a suitable attachment means ( e . g . , a 

pressure - sensitive adhesive , not shown ) . Advantageously , a 
liquid sample ( not shown ) can be deposited into the assem 
bly 100 simply by lifting the cover film 20 to expose the area 
( e . g . , defined by spacer element 30 surrounding the adhesive 
15 and secondary coating 18 ( described below ) of the 
illustrated embodiment ) onto which the sample is to be 
deposited . 
[ 0079 ] The substrate 12 can be fabricated , for example , 
from polymeric films or other appropriate materials . Appro 
priate polymers include without limitation polyethylene , 
polypropylene , polyester , polyimides , fluoropolymers , poly 
carbonates , polyurethanes , polystyrenes , derivatives thereof , 
and combinations thereof . Other appropriate materials may 
include without limitation metal foils like aluminum foils , 
copper foils , steel foils , laminated foils , paper foils , and 
paper boards . In any embodiment , the substrate 12 is a 
biaxially oriented polypropylene . 
[ 0080 ] The substrate 12 has a thickness of at least about 
0 . 01 mm . In any embodiment , the substrate 12 has a 
thickness greater than 5 mm , less than or equal to 5 mm , less 
than or equal to about 2 mm , less than or equal to about 1 
mm . Preferably , the substrate 12 does not exhibit substantial 
light - absorbing properties ( e . g . , in the u . v . and / or visible 
wavelengths ) that would interfere with any fluorescent or 
color - based indicator system that may be employed for the 
purposes of detection . 
10081 ] In any embodiment , the substrate may be optically 
transmissible with respect to visible wavelengths , ultraviolet 
wavelengths , and / or infrared wavelengths of electromag 
netic radiation . 
[ 0082 ] Referring back to FIGS . 1a - lc , at least a portion of 
the first major surface 13 has a water - insoluble pressure 
sensitive adhesive ( PSA ) layer 15 adhered thereto . When a 
device of the present disclosure is assembled as described 
herein , PSA layer 15 forms a bond with a cover film 20 when 
pressure is applied to the cover film 20 to bring it into 
contact with the PSA layer 15 . No solvent , water , or heat is 
needed to activate the PSA adhesive and the degree of bond 
is influenced by the amount of pressure ( and topology of the 
external means , described below ) which is used to contact 
the adhesive 15 to the cover film 20 . The PSAs of the present 
invention are able to retain their adhesive properties even in 
the presence of aqueous liquids and certain non - aqueous 
liquids that do not substantially interfere with the adhesive . 
The thickness of the PSA layer coated onto the substrate 12 
is at least about 0 . 02 mm . In any embodiment in the 
thickness of the PSA layer is in the range of about 0 . 02 mm 
to about 0 . 1 mm . Suitable PSAs include without limitation 
silicone polyurea adhesive and the like . 
[ 0083 ] Suitable PSAs comprise an elastomer compounded 
with a suitable tackifier . The pressure - sensitive adhesive is 
substantially insoluble in aqueous liquids ( e . g . , water , aque 
ous culture media , aqueous buffers ) . Neither the elastomeric 
compound nor the tackifier should cause substantial inhibi 
tion of microorganism growth and / or activity . In any 
embodiment , the pressure - sensitive adhesive may be opti 
cally transmissible with respect to visible wavelengths , 
ultraviolet wavelengths , and / or infrared wavelengths of 
electromagnetic radiation . 
[ 0084 ] Other suitable compositions may be based on the 
family of silicone - polyurea based pressure sensitive adhe 
sives . Such compositions are described in the following 
documents , each of which is incorporated herein by refer 
ence in its entirety : U . S . Pat . No . 5 , 461 , 134 ( Leir et al . ) ; U . S . 
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Pat . No . 6 , 007 , 914 ( Joseph et al . ) ; International Publication 
No . WO96 / 35458 ( and its related U . S . patent application 
Ser . No . 08 / 427 , 788 ( filed Apr . 25 , 1995 ) ; Ser . No . 08 / 428 , 
934 ( filed Apr . 25 , 1995 ) ; Ser . No . 08 / 588 , 157 ( filed Jan . 17 , 
1996 ) ; and Ser . No . 08 / 588 , 159 ( filed Jan . 17 , 1996 ) ) ; 
International Publication No . WO 96 / 34028 ( and its related 
U . S . patent application Ser . No . 08 / 428 , 299 ( filed Apr . 25 , 
1995 ) ; Ser . No . 08 / 428 , 936 ( filed Apr . 25 , 1995 ) ; Ser . No . 
08 / 569 , 909 ( filed Dec . 8 , 1995 ) ; and Ser . No . 08 / 569 , 877 
( filed Dec . 8 , 1995 ) ) ; and International Publication No . WO 
96 / 34029 ( and its related U . S . patent application Ser . No . 
08 / 428 , 735 ( filed Apr . 25 , 1995 ) and Ser . No . 08 / 591 , 205 
( filed Jan . 17 , 1996 ) . 
[ 0085 ] In any embodiment , the base 10 optionally com 
prises a spacer member 30 attached to the substrate 10 . 
Optionally , the spacer member 30 may be adhered to the 
adhesive layer 15 . The spacer member 30 comprises an 
aperture 32 that exposes a portion of PSA layer 15 that 
defines the perimeter of an area used to create compartments 
in a device of the present disclosure , as described herein 
below . 
[ 0086 ] . Suitable materials for the spacer member 30 
include , for example , any natural or synthetic substance 
which may be readily available in sheet form . Preferably , the 
spacer member 30 does not substantially inhibit microor 
ganism growth or activity and does not absorb aqueous 
liquid ( e . g . , is constructed from or coated with hydrophobic 
materials ) . Polyethylene , polypropylene , polyethylene 
terephthalate and polystyrene are a few examples of suitable 
synthetic materials . In particular , relatively inexpensive 
commercially available polystyrene foams and polyethylene 
foams are preferred . Natural substances such as metal e . g . 
foil sheets , wood and the like , optionally coated with a 
hydrophobic coating , are less preferred alternatives . 
[ 0087 ] The thickness of the spacer member 30 should be 
sufficient to create an interior volume in the device that is 
large enough to hold the desired sample volume . In any 
embodiment , the spacer member 30 can be less than 1 mm 
thick , at least about 0 . 02 mm thick , at least about 1 mm 
thick , at least about 1 . 5 mm thick , or at least about 2 mm 
thick . 
[ 0088 ] In any embodiment of the present invention , the 
substrate coated with a primary coating of PSA ( i . e . , PSA 
layer 15 ) may further comprise a secondary coating . The 
optional secondary coating 18 may include without limita 
tions one or more water - soluble reagents such as nutrients , 
dehydrated or powdered culture medium , selective agents 
( e . g . , antibiotics , salts ) chemicals , dyes , proteins , peptides , 
nucleotides , enzymes and antibodies , for example . Thus , 
when this type of secondary coating 18 is exposed to an 
aqueous liquid , the water - soluble reagent dissolves , thereby 
exposing the adhesive and permitting it to bond with the 
cover film 20 to form compartments as described herein . 
[ 0089 ] Alternatively or additionally , the secondary coating 
18 may comprise water - insoluble particles ( e . g . , hollow or 
solid glass microspheres , or fragments thereof ) having a 
diameter that less than or equal to the thickness of the 
adhesive 15 . With this type of secondary coating 18 , the 
water - insoluble particles can be pushed , with or without 
breakage of the microspheres ) into the adhesive layer 15 
( e . g . , by pressure applied through the cover film , thereby 
exposing the adhesive and causing the cover film to bond to 
the adhesive , as described hereinbelow . In any embodiment , 
pushing the microspheres into the adhesive layer may cause 

breakage of the microspheres . Advantageously , in any 
embodiment , the secondary coating 18 temporarily prevents 
adhesion of the cover film 20 to the adhesive layer 15 until 
a liquid is deposited into the assembly 100 thereby dissolv 
ing the secondary coating ( if the secondary coating 18 
comprises a water soluble reagent ) and exposing the adhe 
sive layer or until pressure is applied to the secondary 
coating ( if the secondary coating 18 comprises water - in 
soluble particles ) to expose the adhesive and thereby permit 
the adhesive to bond with the cover film 20 . 
[ 0090 ] In any embodiment , a secondary coating 18 of the 
present disclosure can be substantially water - free . As used in 
the specification and claims , the phrase " substantially water 
free ” designates a coating which has a water content no 
greater than about the water content of the dehydrated 
coating once it has been permitted to equilibrate with the 
ambient environment . 
0091 ] With reference to FIGS . 1a - lc , the cover film 20 

can be fabricated from any elastic polymeric film material 
that is non - water absorbent ( e . g . , hydrophobic ) and having 
an elastic recovery of no more than 20 % . Elastic recovery of 
a plastic film can be measured , for example , using ASTM 
D5459 - 95 ( 2012 ) “ Standard Test Method for Machine 
Direction Elastic Recovery and Permanent Deformation and 
Stress Retention of Stretch Wrap Film ” ; ASTM Interna 
tional , West Conshohocken , Pa . ; which is incorporated 
herein by reference in its entirety . The cover film 20 is 
preferably a self - sealing , moldable and flexible film such as , 
for example , the composite film available from Bemis 
Flexible Packaging Company ( Oshkosh , Wis . ) under the 
trade name PARAFILM® . 
[ 0092 ] In any embodiment , the cover film may be opti 
cally transmissible with respect to visible wavelengths , 
ultraviolet wavelengths , and / or infrared wavelengths of 
electromagnetic radiation . 
[ 0093 ] The cover film 20 can be fabricated , for example , 
from polymeric films or other appropriate materials . Suit 
able polymeric films are disclosed in U . S . Pat . No . 4 , 425 , 
268 , which is incorporated herein by reference in its entirety . 
The polymeric films may be appropriate composite of poly 
mers and tackifiers . The appropriate polymers may include 
without limitation ethylene vinyl acetate copolymer , linear 
copolymer of ethylene and a higher alkene . The appropriate 
tackifier may include without limitation a low molecular 
weight polyisobutene , polyterpenes , amorphous polypropyl 
ene , and microcrystalline wax . Advantageously cover film 
20 is fabricated using a composition of high molecular 
weight copolymer of ethylene and vinyl acetate and a linear 
copolymer of ethylene and a higher alkene . 
[ 0094 ] The melt index of the high molecular weight copo 
lymer is between about 0 . 1 to about 4 . 0 . The specific gravity 
of the linear copolymer is between about 0 . 917 and about 
0 . 945 . In any embodiment , the cover film 20 has a thickness 
in the range of 0 . 02 mm to 0 . 5 mm , preferably in the range 
of 0 . 1 to 0 . 25 mm , more preferably in the range of 0 . 1 to 
0 . 15 mm . Upon stretching of this cover film 20 , the thick 
ness of the layer may decrease to about 0 . 01 mm to 0 . 25 mm . 
This stretching of the cover film 20 resulting in decreased 
thickness of the film can contribute to efficient gaseous 
exchange between the sealed compartments and their exter 
nal environment but does not allow moisture to pass 
through . The cover film 20 has low water permeability and 
is insensitive to moisture vapor . Advantageously , these prop 
erties of the cover film 20 and the device in general help in 
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efficient culturing of aerobic and anaerobic microorganisms 
as illustrated in an embodiment of the present invention . 
[ 0095 ] Returning to the drawings , FIGS . 2a - 2d show one 
embodiment of a method of forming a detection device ( e . g . , 
detection device 1000 of FIG . 2d ) according to the present 
disclosure . The detection device 1000 is formed from an 
assembly 100 ( FIG . 2b ) as described herein . With the cover 
film 20 at least partially separated from the base 10 ( as 
shown in FIG . 2a ) , an aqueous sample 40 is applied ( e . g . , by 
pipet ) to the base 10 of the assembly . The sample 40 is 
applied to the secondary coating 18 , if present , or the 
pressure sensitive adhesive 15 within an area defined by the 
aperture 32 of the spacer member 30 . The spacer member 30 
functions to contain the sample 40 and prevent it from 
escaping or leaching out . Appropriate spacer members 30 
for defining the sample area may include without limitation 
bumpers , spacers , rods and metallic rims . The liquid sample 
40 is dispensed in the sample area and covered with a cover 
film 20 by bringing the cover film 20 into contact with the 
sample 40 and the base 10 . A person having ordinary skill in 
the art will recognize a device of the present disclosure can 
be dimensioned to accommodate samples having various 
volumes . For example , the sample volume may be as small 
as about 50 uL or as large as about 100 mL or more . 
Preferably , the entire sample volume is distributed into the 
compartments of a device according to the present disclo 
sure . If the secondary coating 18 is a water - soluble reagent , 
as disclosed herein , contact between the aqueous sample 40 
and the secondary coating 18 will dissolve the coating , 
thereby placing the adhesive layer 15 in fluid communica 
tion with the sample 40 , as shown in FIG . 2 . 
0096 ] As shown in FIG . 2b , urging the cover film 20 
toward the base 10 ( as shown by arrow “ A ” in FIG . 2a ) 
spreads the sample 40 so as to fill the available volume in the 
base 10 defined by the substrate 12 and the spacer member 
30 . Placement of the cover film 20 against the base also 
expels substantially all of the air from the assembly 100 . 
Efficient spreading of the liquid sample may be done in any 
number of ways using methods known in the art such as 
" rolling ” the cover film ( e . g . , from one edge of the assembly 
100 to the opposite edge ) onto the spacer member 30 ; using 
spreading tools like rollers , metallic spreaders , polymeric 
spreaders , bent glass rods , or the like ; tipping the device ; or 
applying manual pressure to the cover film , for example . 
[ 0097 ] After assembling the base 10 and the cover film 20 
to form the assembly 100 with the liquid sample 40 disposed 
therein , a plurality of compartments are formed to produce 
the detection device 1000 ( FIG . 2d ) . In any embodiment , the 
compartments have a predetermined volume . In any 
embodiment , the volume of each compartment of the plu 
rality of compartments is about equivalent to the volume in 
each of the other compartments . The sealing of the plurality 
of compartments at the point of contact between the cover 
film 10 and the pressure sensitive adhesive 15 coated on the 
substrate 12 is achieved by the application of pressure by 
external means to create a predefined pattern of seals where 
the cover film 20 contacts the adhesive layer 15 of the base 
10 . The hydrophobicity of the cover film 20 and / or the PSA 
layer 15 of the base 10 assists in preventing cross - contami 
nation of the liquid confined in adjacent compartments . 
[ 0098 ] The external means is employed for urging the 
cover film 20 to come in contact with the pressure sensitive 
adhesive 15 of the base 10 at specified areas . This is 
achieved using any tool or device ( e . g . , tool 50 of FIG . 2c ) 

with the desired patterned surface ( i . e . , a surface having a 
predefined pattern of cavities ) depending on the size , shape 
and number of compartments desired to be achieved . The 
tool 50 may be any patterned device ( e . g . , a 96 - well or 
384 - well microtiter plate ) possessing a plurality of prede 
termined ridges and cavities that can be used to form 
complementary - patterned structures on a moldable surface 
when the tool 50 is impressed thereupon . The size , shape , 
and therefore volume of the compartments formed in the 
process are dictated at least in part by the stamping tool 50 
and can vary from nanoliters to milliliters . The resulting 
device ( e . g . , device 1000 of FIG . 2d ) may include any 
desired number of compartments 60 . 
[ 0099 ] In an embodiment , the tool 50 with the ridges 54 
and cavities 56 is pressed against the cover film 20 of the 
assembly 100 ( as indicated by arrow B in FIG . 2c ) leaving 
a pattern of wells ( compartments 60 of FIG . 2d ) , each 
compartment 60 holding a given ( e . g . , predefined ) fraction 
of the original sample ( i . e . , sample 40 of the device 100 
shown partially in section in FIG . 2c ) , as shown in FIG . 2d . 
In addition , each compartment 60 is surrounded by a seal 62 
that fluidically isolates the portion of the sample contained 
in the compartment 60 from the portions of the sample 
contained in the other compartments 60 . 
[ 0100 ] In the illustrated embodiment of FIG . 2c , the tool 
50 comprises a perimeter ridge 52 that defines an area that 
is similar in size and shape to the aperture 32 of the spacer 
element 50 . Advantageously , the peripheral ridge seals the 
perimeter of the device 1000 , thereby preventing leakage of 
sample material from the device 1000 . 
[ 0101 ] The external means ( e . g . , tool 50 ) may be urged 
onto the cover film by any manner including without limi 
tations press tools comprising of hydraulic , pneumatic , 
mechanical and electrical types . In any embodiment , the 
external means may be urged against the cover film manu 
ally . 
[ 0102 ] A relatively large number of compartments 60 are 
fabricated on a single device 1000 using the method of the 
present invention . Preferably , the device 1000 comprises 2 
to 2000 compartments , more preferably about 10 to about 
1000 compartments , even more preferably between about 50 
to about 500 compartments , and most preferably about 100 
to about 300 compartments . The device 1000 can have a 
population of uniformly sized compartments as shown in 
FIG . 2d . 
[ 0103 ] In any embodiment , one or more of the plurality of 
compartments in a device of the present disclosure can have 
a volume of about 200 nL to about 10 mL . For example , one 
or more of the plurality of compartments can have a volume 
of about 200 nL , about 500 nL , about 1 ul , about 10 UL , 
about 50 uL , about 100 ul , about 250 uL , about 500 UL , 
about 1 mL , about 2 mL , about 5 mL , or about 10 mL . 
[ 0104 ] In an embodiment , the device could include a 
plurality of lanes or other groupings , each containing com 
partments of a particular volume , i . e . , they are not uniform 
throughout the device . For example , a tool as depicted in 
FIG . 2 of U . S . Pat . No . 6 , 696 , 286 ( which is incorporated 
herein by reference in its entirety ) can be used to form a 
device of the present disclosure . The corresponding device 
would have sets ( e . g . , rows ) of compartments in which 
volumes are constant within a set , but vary between sets . The 
volumes can vary incrementally over an array of sets of 
compartments , with the smaller compartments holding sub 
microliter volumes , for example , and the larger compart 
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ments holding multiple - microliter volumes . It is even pos 
sible for the largest compartments in a device to include 
compartments that would hold , for example , up to milliliter 
volumes . This feature allows for the distribution of the liquid 
test sample into different test volume sizes within a single 
device . For enumeration assays like most probable number 
( MPN ) , this feature would be beneficial and advantageous in 
that , for a highly concentrated sample , an appropriate vol 
ume size may be selected and MPN analysis performed 
using a single partitioning step in a single device without the 
need for serial dilutions . 
[ 0105 ] The device of the present invention allows for 
discrete separation of a liquid test sample into a relatively 
large number of test microvolumes . The ability to separate 
a liquid sample into compartments and to perform quanti 
tative and qualitative analysis without cross - contamination 
between compartments is a major advantage of the present 
device . Various additional fabrication methods , however , 
can be used to further enhance the utility of the compart 
ments , as described below . 
[ 0106 ] In any embodiment of a method according to the 
present disclosure , the base of a device of the present 
disclosure can be placed onto a compliant ( i . e . , flexible , 
yielding ) surface while the external means is urged against 
the cover film . Advantageously , the compliant surface facili 
tates substantially uniform contact ( and substantially uni 
form distribution of force ) between the various contact 
points / surfaces of the external means and the surface of the 
cover film . This uniform contact ensures that the plurality of 
compartments is sealed in the process . Suitable compliant 
surfaces include , but are not limited to , a layer of flexible 
polymer ( e . g . , rubber ) , a layer of closed - cell or open - cell 
foam ( e . g . , polyurethane ) or the like , and combinations 
thereof . 
[ 0107 ] Alternatively or additionally , in any embodiment , 
the base of a device of the present disclosure further com 
prises a compliant member . The compliant member may 
comprise , without limitation , the aforementioned flexible 
polymer layers , foam layers , and combinations thereof . FIG . 
2e shows one embodiment of a base 11 that comprises a 
compliant member 14 coupled to the base 12 . The compliant 
member 14 may be coupled to the substrate via any suitable 
means ( not shown ) including , for example , an adhesive , a 
staple , a clamp , a rivet , and a melt bond . 
[ 0108 ] In any embodiment , a device of the present disclo 
sure is formed via a method of partitioning a liquid sample . 
The device need not include a spacer element . The steps of 
one embodiment of a method of partitioning the aqueous 
sample into compartments in a device that does not have a 
spacer element are illustrated in FIGS . 3a - 3d . A base 10 
comprising a substrate 12 having a first major surface 13 is 
coated with a pressure - sensitive adhesive layer 15 , as 
described herein . The base 10 can be placed on a surface 
( preferably , a flat , substantially level surface ) with the 
adhesive layer 15 facing upward . A predefined volume of 
aqueous solution ( sample 40 of FIG . 3a ) to be partitioned is 
dispensed directly onto the adhesive layer 15 , as shown in 
FIG . 3a . 
[ 0109 ] After depositing the aqueous sample 40 onto the 
substrate , a cover film 20 as described herein is placed onto 
the sample 40 and base 10 such that the sample 40 is 
disposed between the cover film 20 and the adhesive layer 
15 of the base 10 . Optionally , the liquid sample 40 is sealed 
between the cover film 20 and the adhesive layer 15 of the 

base 10 by forming a perimeter seal surrounding the liquid 
sample 40 disposed between the cover film 20 and the 
adhesive layer 15 of the base 10 . The perimeter seal ( e . g . , 
perimeter seal 92 shown in FIG . 3c ) is formed by urging a 
predefined portion of the of the cover film 20 against the 
adhesive layer 15 . This can be done using any suitable 
perimeter - forming external means such as , for example , a 
tool 55 having a ridge 56 surrounding a cavity 57 . The cavity 
57 should define a volume that is at least as large as , a 
preferably about equal to , the volume of the aqueous sample 
40 . Thus , when the tool 55 is urged against the cover film , 
it distributes the sample 40 over a predefined area of the base 
10 . The ridge 56 of the tool 55 , when urged against the cover 
film 20 , causes contact between the cover film 20 and the 
adhesive layer 15 , thereby forming a perimeter seal 90 that 
defines a sample - holding are ( i . e . , a chamber 90 ) . In any 
embodiment , the chamber 90 has a predetermined volume 
defined by the cavity 57 of the tool 55 . When the volume of 
the cavity 57 is approximately equal to the volume of the 
liquid sample 40 , air is substantially excluded during for 
mation of the perimeter seal 92 . One embodiment of a 
suitable tool 55 form forming the perimeter seal 92 is a 
plastic spreading device such as the PETRIFILM Yeast and 
Mold spreader available from 3M Company ( St . Paul , 
Minn . ) . 
[ 0110 ] In an alternative embodiment ( not shown ) , the 
perimeter seal 92 can be formed manually by urging a blunt 
object ( e . g . , a pencil tip , an eraser tip ) against the cover film 
to trace a perimeter seal around the liquid sample . It is 
contemplated that the perimeter seal 92 can take the form of 
any one of a variety of shapes including , without limitation , 
a circle , an oval , a polygon , a square , a rectangle , a hexagon , 
an octagon , and an obround . 
[ 0111 ] After the optional perimeter seal 92 is formed , a 
partition - forming external means ( e . g . , tool 50 of FIG . 3c ) is 
urged against the cover film 20 to bring predefined portions 
of the cover film 20 into contact with the adhesive layer 15 
to form a plurality of compartments 60 . Seals 62 are formed 
where the predefined portions of the cover film 20 contact 
the adhesive layer 15 . The seals substantially prevent liquid 
communication between the compartments . A non - limiting 
example of a suitable external means for forming compart 
ments 62 is a plastic 384 - well microtiter plate ( Untreated 
black # 242764 , Nalge Nunc International ; Rochester , N . Y . ) . 
The external means can be urged against the cover film 20 , 
for example , by using manual pressure or by using an air 
press ( e . g . , a Model A - 0019 air press available from Janes 
ville Tool and Manufacturing , Inc . ; Milton , Wis . ) . The 
amount of force used to form the seals should be enough 
force to ensure sufficient contact between the cover film and 
the adhesive layer to form the seals . 
[ 0112 ] Using an external means that has approximately the 
same shape and dimensions as the chamber 90 preferably 
can ensure that each compartment of the plurality of com 
partments created by the method has a predefined ( option 
ally , substantially uniform ) volume . However , as illustrated 
in FIGS . 3a - 3d , this is not mandatory . 
[ 0113 ] In another aspect , the present disclosure provides a 
pouch for partitioning a liquid sample ( e . g . , an aqueous 
liquid sample . FIG . 4a shows a plan view , partially in 
section , of some of the components used to make a pouch 
according to the present disclosure . In any embodiment , a 
substantially planar substrate 12 has a layer or pressure 
sensitive adhesive 15 coated on a major surface . Suitable 
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substrates 12 and adhesives 15 are described hereinabove . 
Prior to applying a coating over the adhesive 15 , a sheet - like 
mask 70 is applied ( e . g . , laminated ) to the adhesive 15 on the 
substrate 12 . The mask 70 has a peripheral edge 72 , a central 
opening 74 , and a gap 76 extending from the opening 74 to 
the peripheral edge 72 . When placed on the substrate 12 , the 
opening 74 and gap 76 expose a portion of the adhesive 15 . 
Although shown as having a circular shape , it is contem 
plated that the opening 74 may have any of a number of 
suitable shapes ( e . g . , circular , square , oval , oblong , rectan 
gular , polygonal , or the like ) . 
[ 0114 ] The mask 70 can be fabricated from a variety of 
materials including , for example , sheets of paper or plastic 
film . Preferably , the mask 70 is coated with a low - adhesion 
backsize on the side that is placed against the adhesive 15 . 
The low - adhesion backsize ( not shown ) facilitates removal 
of the mask from the adhesive 15 without disrupting the 
bond between the adhesive 15 and the substrate 12 . After the 
mask 70 is applied to the adhesive 15 , a secondary coating 
18 ( e . g . , a coating of a powder material such as a reagent or 
particles as described hereinabove ) is applied to the exposed 
adhesive 18 . FIG . 4c shows the secondary coating 18 
adheres to the portions of the adhesive that are not covered 
by the mask 70 . In any embodiment , the secondary coating 
18 comprises a water - soluble reagent as described herein . In 
any embodiment , the secondary coating comprises a plural 
ity of particles ( e . g . , glass bubbles such as K37 glass bubbles 
available from 3M Company ; St . Paul , Minn . ) having a 
mean particle diameter less than or equal to the thickness of 
the layer of the adhesive 18 . 
[ 0115 ] After applying the secondary coating 18 , excess 
powder optionally can be removed ( e . g . , by vibration ) and 
the mask 70 is removed . Removing the mask 70 exposes the 
remaining adhesive 15 on the substrate 12 , as shown in FIG . 
4d . To complete the preparation of a pouch 500 according to 
the present disclosure , a cover film 20 dimensioned to cover 
the exposed adhesive 15 is laminated ( e . g . , using a roller , not 
shown ) to the adhesive , as shown in FIG . 4e . The pouch 500 
comprises an interior reservoir 502 into which a liquid 
sample ( not shown ) is introduced through a port 504 ( i . e . , 
opening ) along an edge of the pouch 500 . 
[ 0116 ] A pouch 500 according to the present disclosure 
can be used in a method of partitioning a sample . FIGS . 
5a - 5d show one embodiment of the steps that are used to 
partition a liquid sample using the pouch 500 of FIG . 4e . 
[ 0117 ] A liquid sample 40 ( e . g . , an aqueous sample sus 
pected of containing a biological material ( e . g . , a microor 
ganism or biomolecule ) is introduced ( e . g . , via pipet ) into 
the reservoir 502 of the pouch 500 , as shown in FIG . 5a . If 
the secondary coating ( not shown ) in the reservoir 502 
comprises a water - soluble reagent , introduction of the liquid 
sample 40 dissolves the reagent and exposes the adhesive 
( not shown so that it can bond with the cover film of the 
pouch 502 . Optionally , a spreading device 55 ( e . g . , a PET 
RIFILM yeast and mold plate spreader available from 3M 
Company ; St . Paul , Minn . ) can be urged against the cover 
film of the pouch 500 to spread the liquid throughout the 
reservoir 502 , to push air out of the reservoir 502 ( via the 
port ) , and to form a peripheral seal 92 around a single , 
liquid - filled chamber 90 , as shown in FIG . 5b . An external 
means ( e . g . , tool 50 ) is urged against the liquid - filled res 
ervoir ( not shown ) or liquid - filled compartment 90 ( as 
shown in FIG . 5c ) , as described above , to form the device 
2000 shown in FIG . 5d . The device 2000 comprises a 

plurality of liquid - filled compartments 40 , each compart 
ment isolated from adjacent compartments via one or more 
seal 42 according to the pattern of ridges 54 defined by the 
tool 50 as described herein . 
[ 0118 ] Accordingly , the present invention provides a 
method for detecting a microorganism in a test sample . 
Non - limiting examples of suitable test samples include 
solids , semi - solids , gelatinous materials , particulate suspen 
sions , solutions , liquids , and combinations thereof . Solid or 
semi - solid samples can be homogenized and / or suspended in 
an aqueous medium ( e . g . , sterile water , a buffer , a nutrient 
medium ) before they are introduced into a device or pouch 
of the present disclosure . The liquid or liquefied test sample 
may be deposited directly on to the substrate coated with 
adhesive and , optionally a secondary coating . The sample is 
spread out and the device is formed as described herein , 
resulting in the partitioning of the liquid into a plurality of 
closed compartments disposed between the substrate and the 
cover film by efficient sealing of the top and substrates with 
the aid of the PSA . The qualitative and quantitative analysis 
of the partitioned samples can be conducted on at least one 
compartment using the methods known to a person skilled in 
the art . 
[ 0119 ] Quantitative analysis include without limitation 
enumeration , quantification , counting and measurement of 
the microorganisms or biomolecules in the sample . Biomol 
ecules may include without limitation polysaccharides , lip 
ids , nucleic acids , DNA , RNA , metabolites , vitamins , hor 
mones and amino acids . Qualitative analysis include without 
limitation detection , culturing , isolation , identification and 
purification of microorganisms or biomolecules . 
[ 0120 ] In another embodiment , the invention relates to a 
method for culturing a microorganism in a liquid test 
sample . The method is similar to the method described 
above except that the partitioned samples include a nutrient 
growth medium and are allowed to incubate under condi 
tions for a time sufficient to facilitate at least one cell 
division of the microorganism . For the culturing of anaero 
bic microorganisms , the device with the partitioned samples 
may be kept in an anaerobic chamber to maintain an 
anaerobic environment in the compartments . 
[ 0121 ] After distribution of the sample into compartments , 
various assays may be carried out depending on desired 
uses . For microbial detection or enumeration , the assay 
device may be incubated for a time sufficient to permit at 
least one cell division cycle of the microorganism . For these 
purposes , the device is generally incubated at about 25° C . 
to about 45° C . , more preferably at about 30° C . to about 37° 
C . The incubation time for microorganism detection will 
vary . The detection time will also vary depending on the 
growth rate , the detection system ( e . g . , indicator reagents ) 
used , and the number of microorganisms present in the 
sample . 
[ 0122 ] The liquid test sample may be any sample of 
interest , from any source . The liquid test sample may include 
selective nutrient growth media for the microorganism of 
interest , and / or an indicator substance that produces a signal 
in the presence of the growing microorganism . Preferably , 
nutrient growth media is present as a coating on the sub 
strate , in amounts sufficient to achieve desired concentra 
tions when a volume of the liquid test sample is distributed 
onto the substrate . Such a coating may be achieved , for 
example , by placing or distributing a solution of the nutrient 
media onto the substrate and drying the solution to produce 
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a coating or deposition of the nutrient medium on the film . 
Components of the media may be present in the adhesive 
coated on the substrate . The media ultimately diffuses into 
the sample when it comes into contact with the liquid 
sample . 
[ 0123 ] A wide variety of selective growth media for a 
wide variety of microorganisms of interest is known , as is a 
wide variety of indicator substances for a wide variety of 
microorganisms , and any of these media or indicator sub 
stances are suitable for use in the method of the invention . 
An advantage of the present invention is that soluble indi 
cators can be used , since diffusion is prevented by confine 
ment of the aqueous biological sample in the sealed com 
partments . 
[ 0124 ] In other embodiments , the compartments may con 
tain a coating of nutrient medium , and the nutrient medium 
may further include at least one indicator substance . Alter 
natively , the liquid test sample may include at least one 
indicator substance . In either case , the indicator substance 
may be any indicator substance capable of providing a 
detectable signal in the liquid test sample . Such indicators 
include , but are not limited to , chromogenic indicators , 
fluorescent indicators , luminescent indicators , and electro 
chemical indicators . For purposes of this application , the 
term “ electrochemical ” means a chemical indicator that 
changes the resistance or conductance of the sample upon 
reaction with a microorganism . 
[ 0125 ] The assay reagents can be immobilized in the 
substrate by any of numerous methods for immobilizing 
assay reagents on solid substrates known to those of skill in 
the art . Such methods include for example drying down 
assay reagent - containing liquids , and other methods for 
non - covalently attaching biomolecules and other assay 
reagents to a solid substrate . Alternatively , various methods 
may be employed to covalently attach assay reagents to the 
substrate by methods well known to those of skill in the art . 
[ 0126 ] Fluorogenic indicators which are detected at rela 
tively low concentrations may be suitably employed . Suit 
able indicators include 4 - methylumbelliferyl phosphate , and 
4 - methylumbelleferyl - B - D - glucopyranoside , L - phenylala 
nine - 7 - amido - 4 - methylcoumarin . Others may include 
4 - methylumbelliferyl acetate and 4 - methylumbelliferyl sul 

ment of the kit , the substrate and / or the polymeric film is 
substantially flat . In any embodiment of the kit , the pressure 
sensitive adhesive comprises silicone polyurea . In any 
embodiment of the kit , the substrate further comprises a 
secondary coating disposed on at least a portion of the 
adhesive . In any embodiment of the kit , the secondary 
coating comprises a powdered nutrient and / or a plurality of 
glass bubbles . In any embodiment of the kit , the secondary 
coating is substantially water - free . In any embodiment of the 
kit , a spacer element is coupled to the first major surface of 
the substrate , as described hereinabove . In any embodiment 
of the kit , the composite polymeric film is attached to the 
substrate , wherein the spacer element , if present , is disposed 
between the substrate and the cover film . 
[ 0130 ] Additional components of any kit according to the 
present disclosure may comprise sample spreading tools , 
sample area defining objects and stamping tools of various 
sizes and shapes . The kit may additionally comprise instruc 
tion manual for ease of use . 
[ 0131 ] There are a variety of alternative techniques and 
procedures available to those of skill in the art that would 
similarly permit one to successfully practice the intended 
invention . All specific materials and methods described 
below , in whole or in part , fall within the scope of the 
invention . These specific compositions , materials , and meth 
ods are not intended to limit the invention , but merely to 
illustrate specific embodiments falling within the scope of 
the invention . One skilled in the art may develop equivalent 
materials , and methods without the exercise of inventive 
capacity and without departing from the scope of the inven 
tion . It will be understood that many variations can be made 
in the procedures herein described while still remaining 
within the bounds of the invention . It is the intention of the 
inventors that such variations are included within the scope 
of the invention . 

fate . 
[ 0127 ] In another aspect , a kit for the device is fabricated . 
In any embodiment , the kit comprises the following com 
ponents : ( i ) a substrate having a first major surface with a 
layer of a water - insoluble pressure sensitive adhesive coated 
thereon and ( ii ) a composite polymeric film . The substrate 
can be any suitable substrate for the device as described 
herein . The composite polymeric film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene and 
a higher alkene , and a tackifier . The tackifier is selected from 
a group consisting of a low molecular weight polyisobutene , 
polyterpenes , amorphous polypropylene , and microcrystal 
line wax . In any embodiment , the composite polymeric film 
has an elastic recovery less than or equal to 20 % . 
[ 0128 ] In any embodiment , the kit comprises the follow 
ing components : ( i ) a substrate having a first major surface 
with a layer of a water - insoluble pressure sensitive adhesive 
adhered thereto , the substrate and adhesive as described 
herein , and ( ii ) a polymeric film having an elastic recovery 
of less than or equal to 20 % , as described herein . 
[ 0129 ] In any embodiment of the kit , the substrate and / or 
the polymeric film is substantially planar . In any embodi 

Exemplary Embodiments 
[ 0132 ] Embodiment A is a device , comprising : 
[ 0133 ] a base comprising a substrate , the substrate having 
a first major surface ; 
[ 0134 ) a pressure sensitive adhesive adhered to at least a 
portion of the first major surface ; 
[ 0135 ] a polymeric cover film coupled to the substrate via 
the adhesive ; 

[ 0136 ] wherein the cover film is a composite film com 
prising a polymer and a tackifier ; 

[ 0137 ] wherein the composite film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier ; 

[ 0138 ] a plurality of closed compartments disposed 
between the substrate and the cover film , each compartment 
of the plurality defined by a seal that prevents liquid com 
munication with at least one other compartment of the 
plurality ; and 
[ 0139 ] an aqueous liquid disposed in two or more of the 
closed compartments ; 
[ 0140 ] wherein the seal is formed by contact between the 
cover film and the pressure - sensitive adhesive . 
[ 0141 ] Embodiment B is the device of Embodiment A , 
wherein the tackifier is selected from a group consisting of 
a low molecular weight polyisobutene , polyterpenes , amor 
phous polypropylene , and microcrystalline wax . 
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( 0142 ] Embodiment C is the device of Embodiment A or 
Embodiment B , wherein the cover film has an elastic recov 
ery less than or equal to 20 % . 
[ 0143 ] Embodiment D is a device , comprising : 
[ 0144 ] a base comprising a substrate , the substrate having 
a first major surface ; 
[ 0145 ] a pressure sensitive adhesive adhered to at least a 
portion of the first major surface ; 
[ 0146 ] a polymeric cover film coupled to the substrate via 
the adhesive , the cover film having an elastic recovery less 
than or equal to 20 % ; 
[ 0147 ] a plurality of closed compartments disposed 
between the substrate and the cover film , each compartment 
of the plurality defined by a seal that prevents liquid com 
munication with at least one other compartment of the 
plurality ; and 
10148 ] an aqueous liquid disposed in two or more of the 
closed compartments ; wherein the seal is formed by contact 
between the cover film and the pressure - sensitive adhesive . 
[ 0149 ] Embodiment E is the device of any one of the 
preceding Embodiments , wherein the substrate is water 
insoluble . 
[ 0150 ] Embodiment F is the device of any one of the 
preceding Embodiments , wherein the seal prevents liquid 
communication between any two compartments of the plu 
rality . 
[ 0151 ] Embodiment G is the device of any one of the 
preceding Embodiments , wherein the first major surface is 
substantially planar . 
[ 0152 ] Embodiment H is the device of any one of the 
preceding Embodiments , wherein the substrate has a thick 
ness of at least about 0 . 02 mm . 
[ 0153 ] Embodiment I is the device of Embodiment H , 
wherein the substrate has a thickness less than or equal to 5 
mm . 
101541 Embodiment J is the device of Embodiment H , 
wherein the substrate has a thickness less than or equal to 2 
mm . 
[ 0155 ] Embodiment K is the device of any one of the 
preceding Embodiments , wherein the substrate is made of a 
material selected from the group consisting of polypropyl 
ene , polyurethane , polyethylene , polyester , polyimide , fluo 
ropolymers , polycarbonate , polystyrene , a derivative of any 
one of the foregoing materials , and a combination of any two 
or more of the foregoing materials . 
[ 0156 ] Embodiment L is the device of Embodiment K , 
wherein the material is polypropylene , wherein the polypro 
pylene is biaxially - oriented polypropylene . 
[ 0157 ] Embodiment M is the device of any one of the 
preceding Embodiments , wherein the substrate is comprises 
a metal foil . 
[ 0158 ] Embodiment N is the device of Embodiment M , 
wherein the metal foil comprises aluminum , copper , or steel . 
101591 Embodiment O is the device of Embodiment M or 
Embodiment N , wherein the metal foil comprises a metal 
foil - polymer laminate . 
[ 0160 ] Embodiment P is the device of any one of the 
preceding Embodiments , wherein the pressure sensitive 
adhesive retains its adhesive property when in contact with 
an aqueous liquid . 
[ 0161 ] Embodiment Q is the device of any one of the 
preceding Embodiments , wherein the pressure sensitive 
adhesive comprises an elastomer and a tackifier . 

[ 0162 ] Embodiment R is the device of any one of Embodi 
ments A through P , wherein the pressure sensitive adhesive 
is silicone polyurea adhesive . 
[ 0163 ] Embodiment S is the device of any one of the 
preceding Embodiments , wherein the thickness of the pres 
sure sensitive adhesive is at least about 0 . 02 mm . 
[ 0164 ] Embodiment T is the device of Embodiment S , 
wherein the thickness of the pressure sensitive adhesive is 
less than or equal to 0 . 2 mm . 
[ 0165 ] Embodiment U is the device of any one of the 
preceding Embodiments , wherein the cover film is a com 
posite film comprising a polymer and a tackifier . 
10166 ) Embodiment V is the device of any one of the 
preceding Embodiments , wherein the cover film is a self 
sealing , moldable and flexible film . 
[ 0167 ] Embodiment W is the device of any one of the 
preceding Embodiments , wherein the thickness of at least a 
portion of the cover film is 0 . 01 mm to 0 . 5 mm . 
10168 ] . Embodiment X is the device of Embodiment W , 
wherein the thickness of at least a portion of the cover film 
is 0 . 10 mm to 0 . 25 mm . 
101691 Embodiment Y is the device of any one of the 
preceding Embodiments , wherein the thickness of at least a 
portion of the cover film when stretched is 0 . 01 mm to 0 . 20 
mm . 
[ 0170 ) Embodiment Z is the device of any one of the 
preceding Embodiments , wherein the aqueous liquid com 
prises a biological sample . 
0171 ] Embodiment AA is the device of Embodiment Z , 
wherein the biological sample is for microbiological analy 
sis or biochemical analysis . 
[ 0172 ] Embodiment AB is the device of Embodiment Z , 
wherein the biological sample is a food sample , clinical 
sample , an environmental sample , or a waste water sample . 
[ 0173 ] Embodiment AC is the device of any one of the 
preceding Embodiments , wherein the aqueous liquid in each 
compartment has a volume of 200 nL to 10 mL . 
[ 0174 ] Embodiment AD is the device of any one of the 
preceding Embodiments , wherein the aqueous liquid in all 
of the compartments has a total volume in the range of 50 uL 
to 100 mL . 
10175 ] Embodiment AE is the device of any one of the 
preceding Embodiments , wherein the device further com 
prises a spacer element disposed between the substrate and 
the cover film . 
0176 ] Embodiment AF is the device of Embodiment AE , 
wherein the spacer element is attached to the substrate . 
( 01771 Embodiment AG is the device of any one of the 
preceding Embodiments , wherein the device further com 
prises a secondary coating disposed on at least a portion of 
the pressure sensitive adhesive . 
[ 0178 ] Embodiment AH is the device of Embodiment AG , 
wherein the secondary coating consists essentially of dry 
powder . 
[ 0179 ] Embodiment AI is the device of Embodiment AG 
or Embodiment AH , wherein the secondary coating is 
selected from the group consisting of nutrients , chemicals , 
dyes , proteins , enzymes and antibodies . 
[ 0180 ] Embodiment AJ a method for partitioning liquid 
comprising : 
[ 0181 ] depositing a predefined volume of liquid between a 
substrate and a polymeric cover film wherein said substrate 
is coated with water - insoluble pressure sensitive adhesive ; 
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[ 0182 ] wherein the cover film is a composite film com - 
prising a polymer and a tackifier ; 

[ 0183 ] wherein the composite film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier , and 

[ 0184 ) urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film . 
[ 0185 ] Embodiment AK is the method of Embodiment AJ , 
wherein the tackifier is selected from a group consisting of 
a low molecular weight polyisobutene , polyterpenes , amor 
phous polypropylene , and microcrystalline wax . 
[ 0186 ] Embodiment AL is the method of Embodiment AJ 
or Embodiment AK , wherein the cover film has an elastic 
recovery less than or equal to 20 % . 
[ 0187 ] Embodiment AM is a method for partitioning liq 
uid comprising : 
[ 0188 ] depositing a predefined volume of liquid onto a 
first surface of a substrate such that the liquid sample is 
disposed between the first surface and a polymeric cover 
film , wherein said first surface is coated with water - insoluble 
pressure sensitive adhesive and said cover film has an elastic 
recovery less than or equal to 20 % ; and 
[ 01891 urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film . 
[ 0190 ] Embodiment AN is the method of any one of 
Embodiments AJ through AM wherein , prior to urging the 
external means against the cover film , the substrate and / or 
the cover film are substantially flat . 
[ 0191 ] Embodiment AO is the method of any one of 
Embodiments AJ through AN , wherein the external means 
comprises a patterned surface having a plurality of cavities . 
[ 0192 ] Embodiment AP is the method of any one of 
Embodiments AJ through AO , wherein the substrate further 
comprises a secondary coating disposed on the adhesive . 
[ 0193 ] Embodiment AQ is the method of Embodiment AP , 
wherein the secondary coating is selected from the group 
consisting of nutrients , chemicals , dyes , proteins , enzymes 
and antibodies . 
[ 0194 ] Embodiment AR is a method for analyzing a liquid 
sample , comprising : 
[ 0195 ] depositing a predefined volume of liquid onto a 
first surface of a substrate such that the liquid sample is 
disposed between the first surface and a polymeric cover 
film wherein said first surface is coated with water - insoluble 
pressure sensitive adhesive ; 

[ 0196 ] wherein the cover film is a composite film com 
prising a polymer and a tackifier ; 

[ 0197 ] wherein the composite film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier ; 

10198 urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart - 
ments disposed between the substrate and the cover film ; 
and 
[ 0199 ] conducting a quantitative analysis or a qualitative 
analysis of at least one closed compartment of the plurality . 

[ 0200 ] Embodiment AS is the method of Embodiment AR , 
wherein the tackifier is selected from a group consisting of 
a low molecular weight polyisobutene , polyterpenes , amor 
phous polypropylene , and microcrystalline wax . 
10201 ] Embodiment AT is the method of Embodiment AR 
or Embodiment AS , wherein the cover film has an elastic 
recovery less than or equal to 20 % . 
[ 0202 ] Embodiment AU is a method for analyzing a liquid 
sample comprising : 
[ 0203 ] depositing a liquid sample onto a first surface of a 
substrate such that the liquid sample is disposed between the 
first surface and a polymeric cover film wherein said first 
surface is coated with water - insoluble pressure sensitive 
adhesive and said polymeric cover film has an elastic 
recovery less than or equal to 20 % ; 
[ 0204 ) ( ii ) urging an external means against the cover film 
to bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film ; 
and 
[ 0205 ] conducting a quantitative analysis or a qualitative 
analysis of at least one closed compartment of the plurality . 
[ 0206 Embodiment AV is the method of any one of 
Embodiments AR through AU wherein , prior to urging the 
external means against the cover film , the substrate and / or 
the cover film are substantially flat . 
[ 0207 ] Embodiment AW is the method of any one of 
Embodiments AR through AV , wherein the quantitative 
analysis comprises enumeration of microorganisms or 
biomolecules in the sample . 
[ 0208 ] Embodiment AX is the method of Embodiment 
AW , wherein the biomolecules are selected from a group 
consisting of proteins , polysaccharides , lipids , nucleic acids , 
DNA , RNA , metabolites , vitamins , hormones and amino 
acids . 
[ 0209 ] Embodiment AY is the method of any one of 
Embodiments AR through AX , wherein the qualitative 
analysis comprises detection , culturing , isolation , identifi 
cation or purification of a microorganism or a biomolecule 
in the sample . 
[ 0210 ] Embodiment AZ is a method for culturing a micro 
organism , comprising : 
[ 0211 ] depositing a predefined volume of liquid onto a first 
surface of a substrate such that the liquid sample is disposed 
between the first surface and a polymeric cover film wherein 
said first surface is coated with water - insoluble pressure 
sensitive adhesive ; 

[ 0212 ] wherein the cover film is a composite film com 
prising a polymer and a tackifier ; 

[ 0213 ] wherein the composite film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier ; 

[ 0214 ) urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film ; 
and 
[ 0215 ] incubating the liquefied and partitioned sample , 
under conditions to facilitate at least one cell division of said 
microorganism . 
( 0216 ) Embodiment BA is the method of Embodiment AZ , 
wherein the tackifier is selected from a group consisting of 
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a low molecular weight polyisobutene , polyterpenes , amor 
phous polypropylene , and microcrystalline wax . 
[ 0217 ] Embodiment BB is the method of Embodiment AZ 
or Embodiment BA , wherein the cover film has an elastic 
recovery less than or equal to 20 % . 
[ 0218 ] Embodiment BC is a method for culturing a micro 
organism comprising : 
[ 0219 ] mixing a sample with a liquid nutrient medium to 
render it liquefied ; 
[ 0220 ] depositing the liquefied sample onto a first surface 
of a substrate such that the liquid sample is disposed 
between the first surface and a polymeric cover film wherein 
said first surface is coated with water - insoluble pressure 
sensitive adhesive and said polymeric cover film has an 
elastic recovery less than or equal to 20 % ; 
[ 0221 ] urging an external means against the cover film to 
bring discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in the 
partitioning of the liquid into a plurality of closed compart 
ments disposed between the substrate and the cover film ; 
and 
[ 0222 ] incubating the liquefied and partitioned sample 
under conditions to facilitate at least one cell division of said 
microorganism . 
[ 0223 ] Embodiment BD is the method of any one of 
Embodiments AZ through BC wherein , prior to urging the 
external means against the cover film , the substrate and / or 
the cover film are substantially flat . 
[ 0224 ] Embodiment BE is the method of any one of 
Embodiments AZ through BD , wherein the microorganism 
is aerobic or anaerobic . 
[ 0225 ] Embodiment BF is a kit , comprising : 
[ 0226 ] a substrate having a first major surface with a layer 
of a water - insoluble pressure sensitive adhesive coated 
thereon ; and 
[ 0227 ] a composite polymeric film ; 

[ 0228 ] wherein the polymeric film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and a tackifier ; 

[ 0229 ] wherein the tackifier is selected from a group 
consisting of a low molecular weight polyisobutene , 
polyterpenes , amorphous polypropylene , and microc 
rystalline wax . 

[ 0230 ] Embodiment BG is the kit of Embodiment BF , 
wherein the composite polymeric film has an elastic recov 
ery of less than or equal to 20 % . 
[ 0231 ] Embodiment BH is a kit comprising : 
[ 0232 ] a substrate having a first major surface with a layer 
of a water - insoluble pressure sensitive adhesive adhered 
thereto ; and 
[ 0233 ] a polymeric film having an elastic recovery of less 
than or equal to 20 % . 
[ 0234 ] Embodiment BI is the kit of any one of Embodi 
ments BF through BH , wherein the substrate and / or the 
polymeric film is substantially planar . 
[ 0235 ] Embodiment BJ is the kit of any one of Embodi 
ments BF through BI , wherein the pressure sensitive adhe 
sive comprises silicone polyurea . 
[ 0236 ] Embodiment BK is the kit of any one of Embodi 
ments BF through BJ , wherein the substrate further com 
prises a secondary coating disposed on at least a portion of 
the adhesive . 

[ 0237 ] Embodiment BL is the kit of Embodiment BK , 
wherein the secondary coating comprises a powdered nutri 
ent and / or a plurality of glass bubbles . 
[ 0238 ] Embodiment BM is the kit of any one of Embodi 
ments BF through BL , wherein a spacer element is coupled 
to the first major surface of the substrate . 
102391 . Embodiment BN is the kit of any one of Embodi 
ments BF through BM : 
[ 0240 ] wherein the polymeric film is attached to the sub 
strate ; 
[ 0241 ] wherein the spacer element , if present , is disposed 
between the substrate and the cover film . 
[ 0242 ] Embodiment BO is a pouch , comprising : 
[ 0243 ] a substrate ; 
[ 0244 ] a composite polymeric film attached to the sub 
strate ; 
[ 0245 ] a reservoir disposed between the first layer and the 
second layer ; and 
[ 0246 ] a port through which a liquid can be introduced 
into the reservoir ; 
10247 ] wherein , in the reservoir , the substrate includes a 
pressure - sensitive adhesive layer adhered to the substrate 
and a substantially water - free secondary layer coated onto 
the adhesive layer ; 
[ 0248 ] wherein the secondary layer prevents adhesion 
between the adhesive and the composite polymeric film ; 
[ 0249 ] wherein the polymeric film comprises ethylene 
vinyl acetate copolymer , a linear copolymer of ethylene and 
a higher alkene , and a tackifier ; 
[ 0250 ] wherein the tackifier is selected from a group 
consisting of a low molecular weight polyisobutene , poly 
terpenes , amorphous polypropylene , and microcrystalline 
wax . 
[ 0251 ] Embodiment BP is the pouch of Embodiment BO , 
wherein the composite polymeric film has an elastic recov 
ery of less than or equal to 20 % . 
[ 0252 ] Embodiment BQ is a pouch , comprising : 
[ 0253 ] a substrate ; 
[ 0254 ) a polymeric film attached to the substrate ; 
[ 0255 ] a reservoir disposed between the substrate and the 
polymeric film ; and 
[ 0256 ] a port through which a liquid can be introduced 
into the reservoir ; 
10257 ] wherein , in the reservoir , the substrate includes a 
pressure - sensitive adhesive layer adhered to the substrate 
and a substantially water - free secondary layer coated onto 
the adhesive layer ; 
[ 0258 ] wherein the secondary layer prevents adhesion 
between the adhesive and the composite polymeric film ; 
[ 0259 ] wherein the polymeric film has an elastic recovery 
of less than or equal to 20 % . 
[ 0260 ] Embodiment BR is the pouch of any one of 
Embodiments BO through BQ , wherein the secondary coat 
ing comprises a powder . 
0261 ] Embodiment BS is the pouch of any one of 
Embodiments BO through BR , wherein the secondary coat 
ing comprises a nutrient , a reagent for indicating microbial 
growth , or a selective agent . 
[ 0262 ] Embodiment BT is the pouch of any one of 
Embodiments BN through BS , wherein the secondary coat 
ing comprises a plurality of water - insoluble particles . 
[ 0263 ] Embodiment BU is the pouch of Embodiment BT , 
wherein the water - insoluble particles comprise glass 
bubbles . 
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[ 0264 ] Embodiment BV is the pouch of Embodiment BT 
or Embodiment BU , wherein the water - insoluble particles 
have a mean diameter , wherein the adhesive layer has a 
thickness , wherein the mean diameter is less than or equal to 
the thickness . 
[ 0265 ] Embodiment BW is a kit comprising the pouch of 
any one of Embodiments BQ through BX . 

Examples 
10266 ] Objects and advantages of this invention are further 
illustrated by the following examples , but the particular 
materials and amounts thereof recited in these examples , as 
well as other conditions and details , should not be construed 
to unduly limit this invention . Unless otherwise indicated , 
all parts and percentages are on a weight basis , all water is 
distilled water , and all molecular weights are weight average 
molecular weight . 

[ 0274 ] A plastic 384 - well microtiter plate ( Untreated 
black # 242764 , Nalge Nunc International ; Rochester , N . Y . ) 
( tool 50 of FIG . 3c ) was placed on top of the culture device 
with the openings of the wells facing down and an air press 
( Model A - 0019 , Janesville Tool and Manufacturing , Inc . ; 
Milton , Wis . ) was used to press the microtiter plate down 
using moderate force ( i . e . , using just enough force to ensure 
contact between the cover film and the adhesive layer ) , 
deforming the cover film up into the cavities of the micro 
titer plate and sealing the cover film to the substrate in the 
area between the wells , thereby forming the inoculated 
partitioned device 2000 of FIG . 3d . 
102751 . The compartments 60 ( FIG . 3d ) were formed by 
the creation of seals 62 at the area of contact between the 
cover film and the pressure - sensitive adhesive of the base . 
The resulting seals 62 formed leak proof compartments . 
[ 0276 ] After stamping , each device contained approxi 
mately 140 individually sealed wells that each contained 
between 5 and 10 microliters of sample . Deformation of the 
cover film appeared to be very uniform with > 95 % of the 
wells being completely liquid - filled with no visible air 
bubbles . The stamped culture device was subsequently 
removed from the 384 - well plate . 

Example 1 : Preparation of Sealed Device and 
Partitioning of Aqueous Sample in the Sealed 

Device 
[ 0267 ] Preparation of the Substrate and Cover Film 
[ 0268 ] Biaxially oriented polypropylene of 0 . 05 mm ( 2 
mil ) thickness , having a substantially planar first surface , 
was used ( BOPP , 2 mil ) as the substrate . On the first surface , 
the film was coated with a water - insoluble , silicone based 
pressure sensitive adhesive , silicone polyurea , of 0 . 05 mm 
( 2 mil ) thickness . The water - insoluble silicone polyurea 
adhesive was prepared according to the method described in 
U . S . Pat . Nos . 5 , 461 , 134 and 6 , 007 , 914 ; which are both 
incorporated herein by reference in their entirety . 
[ 0269 ] For the hydrophobic cover film , plastic paraffin 
film ( PARAFILM M 4 mil ( 0 . 1 mm ) film , Bemis Flexible 
Packaging Company ; Oshkosh , Wis . ) of 0 . 1 mm thickness 
was used . 
[ 0270 ] Partitioning of the Aqueous Sample into Compart 
ments 
[ 0271 ] Aqueous solutions were prepared by diluting an 
overnight culture of Escherichia coli ( ATCC # 25922 , 
American Type Tissue Collection ; Manassas , Va . ) in 
BACTOTM Trypticase Soy Broth ( Becton , Dickinson and 
Company ; Franklin Lakes , N . J . ) with 0 . 5 mg / ml 4 - methyl 
umbelliferyl - B - D - glucuronide ( Sigma - Aldrich Corp . , St . 
Louis , Mo . ) . The test solutions had about 1 - 100 bacteria per 
microliter . 
[ 0272 ] The steps in the process of partitioning the aqueous 
sample into compartments are illustrated in FIGS . 3a - 3d . 
The adhesive - coated substrate ( i . e . , the base 10 of FIG . 3a ) 
was placed on a flat surface with the adhesive 15 facing 
upward and 1 ml of test aqueous solution ( sample 40 of FIG . 
3a ) was dispensed directly onto the adhesive - coated base , as 
shown in FIG . 3a . 
[ 0273 ] After adding the aqueous sample onto the sub 
strate , the cover film 20 was then carefully placed onto the 
sample 40 and base 10 and a plastic spreading device ( a 
PETRIFILM yeast and mold plate spreader , 3M Company ; 
St . Paul , Minn . ) was urged against the cover film 20 ( as 
indicated by arrow B in FIG . 3b ) to spread the liquid out and 
seal the liquid into a circular chamber ( chamber 90 of FIG . 
3c ) , having a 6 cm diameter , between the cover film 20 and 
the base . The chamber 90 was bordered by a perimeter seal 
92 that joined the cover film 20 to the base 10 . 

Example 2 : Compartments Having Acrylate 
Adhesive - Coated Aluminum Foil as Bottom Layer 

0277 ] . A culture device was constructed as described in 
Example 1 above , with exceptions as noted in the following 
paragraph . 
10278 ] . For the substrate , 9792R foil tape ( 3M Company , 
St . Paul , Minn . ) was used . This foil ( 0 . 036 mm thick ) is a 
dead soft aluminum foil coated on one side with a 3M select 
diagnostic acrylate adhesive . The adhesive is approximately 
0 . 027 mm thick . The foil is opaque , pierceable and the 
adhesive is very compatible to bioassays . 
[ 0279 ] The cover film was fabricated using PARAFILM 
M plastic paraffin film , as described in Example 1 . The 
construction of this device permitted a 1 ul capillary pipette 
to be inserted through the foil tape in order to extract sample 
from a any of the individual compartments ( not shown ) . 
Advantageously , this can permit subsequent tests ( e . g . , bio 
chemical , immunological , enzymatic tests ) to be performed 
using at least a portion of the contents of a particular 
compartment . 

Example 3 : Detection of Bacterial 
Growth - Qualitative Analysis 

[ 0280 ] Incubation and Detection of Growth of Microor 
ganism in Compartments 
[ 0281 ] The stamped culture device of Example 1 having 
the partitioned samples in the sealed compartments was 
incubated at 37° C . for 24 hours . 
[ 0282 ] Aerobic count ( AC ) PETRIFILM plates ( 3M Com 
pany ; St . Paul , Minn . ) were used as a comparator with 1 ml 
of the same test solution having been inoculated onto the 
film according to the manufacturer ' s instructions , spread , 
and incubated at 37° C . for 24 hours . 
10283 ] . After the incubation , the liquid - filled compart 
ments were observed for growth of bacteria as evidenced by 
fluorescence in one or more compartment when the device 
was place under UV illumination . Enzymatic cleavage of the 
non - fluorescent 4 - methylumbelliferyl - B - D - glucuronide 
( MUG ) to a fluorescent product by E . coli B - glucuronidase 
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bacterial growth . The results are shown in Table 2 . As in 
Example 2 above , the absence of small gas bubbles within 
a compartment also was an accurate indicator of bacterial 
growth . 

indicated positive growth in a compartment . The hydrolysis 
of the 4 - methylumbelliferyl - B - D - glucuronide ( MUG ) fluo 
rogenic substrate was detected using stereomicroscope . A 
stereomicroscope ( Zeiss Luminar V12 with Axiocam 
MRc5 ) equipped with an excitation source ( 365 nm ) and an 
emission filter ( 400 nm long pass ) was used to visualize 
positive compartments . The results are shown in Table 1 . 
[ 0284 ] Examples shown here were chosen because it is 
statistically likely ( p < 0 . 05 ) that only a single organism was 
partitioned from the original aqueous test solution into each 
well that yielded a positive fluorescence signal . 

TABLE 2 
Example 3 

( Growth - positive ) 
PETRIFILM Plates 

( CFU ) 
7 0 . 1 mg / ml Resazurin 

0 . 01 mg / ml Resazurin 
18 compartments 
24 compartments m 

TABLE 1 " Growth was evidenced by a color change and the absence of observable gas bubbles in 
each " growth - positive compartment of Example 3 . 

Growth of E . coli in a culture device 
according to the present disclosure . 

PETRIFILM Plates 
( CFU ) 

Example 5 : Time - to - Result for Detection of 
Continuous Growth of Bacteria ( Growth - positive " ) 

4 Test Solution 1 ( 5 uL ) 
Test Solution 2 ( 10 UL ) 

21 compartments 
130 compartments 82 

" Growth was evidenced by positive fluorescence and the absence of observable gas 
bubbles in each " growth - positive " compartment . Fluorescence in a compartment was 
considered positive for growth of the bacterium in the compartment . 

[ 0285 ] In addition to using fluorescent indicators it was 
noticed that non - fluorescent wells had accumulated small 
gas bubbles during the incubation period while florescent 
wells ( positive for growth ) did not . The absence of bubbles 
in a compartment correlated with bacterial growth in the 
compartment . 

Example 4 : Detection of Bacterial Redox Activity 
and Growth 

[ 0286 ] Stamped culture devices were prepared according 
to Example 1 , using 0 . 1 or 0 . 01 mg / ml resazurin ( Sigma 
Aldrich Corp . ; St . Louis , Mo . ) instead of 0 . 5 mg / ml MUG 
( 4 - methylumbelliferyl - B - D - glucuronide ) . Addition of resa 
Zurin allows for detection of bacterial redox activity and 
does not rely on a specific enzyme activity ( B - D - glucuroni 
dase ) , as does MUG , to detect microbial activity . 
0287 ] The stamped culture devices were incubated as 

provided in Example 2 above . Aerobic count ( AC ) PETRI 
FILM plates were used as a comparator with 1 ml of the 
same test sample . 
[ 0288 ] Detection of the bacterial growth was done by 
visual inspection of the liquid - filled compartments . Dark 
pink wells considered negative for bacterial growth and light 
pink to clear compartments were considered positive for 

10289 ) . A culture device was constructed and inoculated as 
in Example 1 using the COLILERT® bacteriological 
medium ( IDEXX laboratories ; Westbrook , Me . ) without 
added 4 - methylumbelliferyl - B - D - glucuronide ( MUG ) since 
MUG is already contained within the COLILERT medium . 
[ 0290 ] The device was positioned such that the compart 
ments formed by the cover film were facing into the wells of 
a plastic 384 - well microtiter plate ( Untreated black 
# 242764 , Nalge Nunc International ; Rochester , N . Y . ) . This 
assembly was subsequently placed into the reading tray of a 
Tecan INFINITE® M200 plate reader ( Tecan Systems , Inc . , 
San Jose , Calif . ) and scanned for fluorescence . In this 
configuration the light source and detector were above the 
device resulting in excitation and emission light passed 
through the substrate of the culture device . 
[ 0291 ] The plate reader chamber was set to hold a tem 
perature of 37° C . and fluorescence measurements were 
taken every 20 minutes for 24 hours using an excitation 
wavelength of 365 nm and an emission filter of 470 + 10 nm . 
The resulting fluorescence curves were plotted as a function 
of time . A compartment of the culture device was deter 
mined to be positive for growth when the fluorescence at any 
given time point was 2 . 5 - fold greater than the average of the 
first 18 time points ( 6 hours ) for that compartment . The time 
point ( minutes of incubation at 37° C . ) at which positive 
growth was observed in each compartment is reported in 
Table 3 . 

TABLE 3 
Time to detection . This table reports the number of minutes of incubation required to 
observe positive growth in each compartment of a stamped culture device of the 

present disclosure . 
Column Number 

C D E F G H I J K L M N O 
Row 

Number 11 ZII NG 
740 

10 NG NG 
11 NG 980 
12 NG 700 
13 720 680 
14 NG NG 

— 
NG 
NG 
660 
NG 
NG 
780 
700 

— — 820 680 NG NG — 
NG 720 700 740 760 660 NG — 
760 740 760 780 800 660 NG NG NG 
NG 740 640 NG NG NG 840 780 NG 
NG NG NG NG NG NG NG 780 NG 

NG NG 660 980 NG NG 740 760 640 
NG NG NG 680 700 840 800 NG NG NG 
760 800 820 660 760 NG 680 NG 680 NG 
880 NG 700 NG NG NG NG 760 700 640 

3 ????? NG 
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TABLE 3 - continued 
Time to detection . This table reports the number of minutes of incubation required to 
observe positive growth in each compartment of a stamped culture device of the 

present disclosure . 
Column Number 

C D E F G H I J K L M N O 
15 NG NG NG — 

16 NG 
NG 
NG 
1140 

- 

640 NG 740 NG 740 NG NG 980 
680 NG 780 760 NG 740 NG NG 
660 700 720 640 680 700 840 
720 NG NG 780 700 NG — - 

17 — 

“ NG ” = no growth ( i . e . , the fluorescence in the compartment did not exceed the stated threshold for determining 
microbial growth . 

[ 0292 ] Rows and columns of the compartments are des - 
ignated on the left side and top respectively . Numbers in 
each cell of the table indicate time - to - detection in minutes as 
outlined in Example 4 . NG indicates no detectable growth 
for that well in 24 hours and “ _ ” indicates unfilled wells , 
largely due to the circular shape of the stamped area . 
[ 0293 ] In all , 65 wells out of 131 were positive for growth 
with an average time to detection of 747 + 11 minutes . Error 
calculation reflects the standard error of the mean . The 
median and mode time - to - detection were 740 and 700 
minutes respectively and the range was 640 to 1140 minutes . 
The manufacturer stated time to detection for a single E . coli 
using COLILERT medium is 24 hours in a 100 ml sample 
and 18 hours using the QUANTI - TRAY® MPN system 
( IDEXX laboratories ; Westbrook , Me . ) . 

Example 6 : Fabrication of a Pouch - Like Article and 
Partitioning of a Liquid Sample Therein 

[ 0294 ] Preparation of a Pouch 
[ 0295 ] The process for preparing a pouch is illustrated in 
FIGS . 4a - 4e . A substrate 12 composed of biaxially oriented 
polypropylene was coated with a silicone based pressure 
sensitive adhesive ( adhesive 15 , FIG . 4a ) as described in 
Example 1 . 
10296 ] Amask ( mask 70 of FIG . 4a ) was constructed from 
a piece of polyethylene terephthalate ( PET ) release liner 
coated with a low - adhesion fluorosilicone backsize ( avail 
able from Siliconature USA ; Chicago , Ill . ) . The mask 70 had 
a 6 cm diameter circular opening 74 and a 1 cm wide gap 76 
on one side of the perimeter 72 of the mask . The low 
adhesion side of the mask 70 was placed onto the adhesive 
15 coated on the substrate 12 , as shown in FIG . 4b . 
[ 0297 ] A secondary coating 18 of glass bubbles ( K37 glass 
bubbles , 3M Company ; St . Paul , Minn . ) was distributed onto 
the adhesive using a glass pasture pipette and a silicone bulb . 
Excess glass bubbles were removed by inverting and tapping 
the film , resulting in the coated article 200 shown in FIG . 4c . 
The mask 70 was then removed to expose the adhesive 15 
that had been covered by the mask 70 , as shown in FIG . 4d . 
A cover film 20 made from PARAFILM M plastic paraffin 
film , as described in Example 1 , was adhered to the exposed 
adhesive 15 , as described below . 
[ 0298 ] A rubber roller was used to seal the cover film and 
substrate together in the areas where the adhesive was not 
powder - coated with glass bubbles . This effectively formed a 
pouch 500 having a circular reservoir 502 ( FIG . 4e ) with an 
inoculation port 504 on one side . Adhesion between the 
cover film and the substrate was effectively prevented where 
the glass bubbles had been coated onto the adhesive . 

[ 0299 ] Inoculation and Partitioning of Sample in the 
Pouch Article . 
[ 0300 ] Test solutions comprising a bacteriological 
medium with a 4 - methylumbelliferyl - B - D - glucuronide fluo 
rescent indicator ( COLILERT medium , IDEXX laborato 
ries ; Westbrook , Me . ) and Escherichia coli American Type 
Tissue Collection # 25922 ( EZ - CFU , Microbiologics ; St . 
Cloud , Minn . ) were prepared as described in Example 1 . 
[ 0301 ] For inoculation the pouch was held upright with the 
inoculation port pointing upward . 1 ml of test solution was 
dispensed directly through the inoculation port into the 
pouch ( as shown in FIG . 5a ) and was allowed to settle at the 
bottom of the pouch . 
[ 0302 ] The inoculated pouch was placed on an aluminum 
block at a 45° angle and a plastic spreading device ( PET 
RIFILM yeast and mold plate spreader , 3M Company ; St . 
Paul , Minn . ) was manually pressed against the pouch ( with 
moderate manual pressure ) to spread the liquid out and seal 
the liquid into a circular ( 6 cm diameter ) chamber ( chamber 
90 bordered by perimeter seal 92 , as shown in FIG . 5b ) 
disposed between the cover film and the substrate . Spread 
ing at a 45° angle , although not required , facilitated evacu 
ation of air and uniform filling of the circular chamber as the 
pouch substrate was pressed against the cover film by the 
spreader . The spreader forced the cover film against the glass 
bubbles ( not shown ) driving the glass bubbles into the 
adhesive , thereby allowing the adhesive to contact the cover 
film to form the perimeter seal 92 between the substrate and 
the cover film . 
[ 0303 ] A plastic 384 - well microtiter plate ( Untreated 
black # 242764 , Nalge Nunc International ; Rochester , N . Y . ; 
tool 50 of FIG . 5c ) was placed on top of the sealed pouch 
with the openings of the wells facing down and an air press 
( Model A - 0019 , Janesville Tool and Manufacturing , Inc . ; 
Milton , Wis . ) was used to press the microtiter plate down , 
deforming the cover film up into the cavities of the micro 
titer plate and sealing the cover film to the substrate to form 
the partitioned device 2000 having a plurality of compart 
ments 60 with the liquid sample distributed therein . Each 
compartment 60 was fluidically isolated from the other 
compartments by one or more seal 62 . 
[ 0304 ] Examination of the sealed areas between the wells 
using a stereomicroscope revealed that the glass bubbles had 
been pushed down into the adhesive layer allowing the cover 
film to come into contact with the pressure sensitive adhe 
sive . 
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Axiocam MRc5 ) equipped with an excitation source ( 365 
nm ) and an emission filter ( 400 nm long pass ) was used to 
observe each compartment for fluorescence , described 
above . The results are shown in Table 4 . 

TABLE 4 
Example 8 

( Growth - positive “ ) 
PETRIFILM Plates 

( CFU ) 
34 compartments 24 

" Growth was evidenced by positive fluorescence in each " growth - positive " compartment 
of Example 8 . 

[ 0317 ] . The data demonstrate the growth and enumeration 
of aerobic bacteria in the stamped culture device . 

Example 7 : Fabrication of an Alternative 
Pouch - Like Article and Partitioning of a Liquid 

Sample Therein 
[ 0305 ] Preparation of a Pouch 
[ 0306 ] A pouch - like article was prepared as described in 
Example 6 with the exception that powdered bacteriological 
medium ( BACTO Trypticase Soy Broth ( Becton Dickinson 
and Company , Franklin Lakes , N . J . ) was used as the sec 
ondary coating instead of the glass bubbles . 
[ 0307 ] A rubber roller was used to seal the cover film and 
the substrate together in the areas not powder coated with 
bacteriological medium , as described in Example 6 . This 
effectively formed a circular pouch with an inoculation port 
along one edge , as described in Example 6 . Adhesion 
between the cover film and the substrate was effectively 
prevented where the powdered bacteriological medium had 
been coated onto the adhesive . 
[ 0308 ] Inoculation and Partitioning of Sample 
[ 0309 ] For inoculation the pouch was held upright with the 
powder coated inoculation port pointing upward . 1 ml of test 
solution ( comprising a bacteriological medium with a 
4 - methylumbelliferyl - B - D - glucuronide fluorescent indicator 
( COLILERT bacteriological medium , IDEXX laboratories ; 
Westbrook , Me . ) and Escherichia coli American Type Tis 
sue Collection # 25922 ) was dispensed directly into the 
pouch and allowed to settle at the bottom . 
[ 0310 ] The inoculated pouch was sealed using a plastic 
spreading device ( PETRIFILM yeast and mold plate 
spreader , 3M Company ; St . Paul , Minn . ) as described in 
Example 6 . 
[ 0311 ] A plastic 384 - well microtiter plate ( Untreated black 
# 242764 , Nalge Nunc International ; Rochester , N . Y . ) was 
used to complete the formation of the culture device com 
prising a plurality of compartments , as described in Example 

Example 9 : Growth of an Anaerobic 
Microorganism in Compartments of a Stamped 
Culture Device Quantitative and Qualitative 

Analysis 
[ 0318 ] A stamped culture device was prepared according 
to Example 1 , using the culture medium , 37 g / L Brain Heart 
Infusion Broth , 5 g / L BACTO Yeast Extract ( Becton , Dick 
inson and Company ; Franklin Lakes , N . J . ) , 0 . 5 g / L cysteine 
hydrochloride , 0 . 5 g / L sodium sulfite , and 0 . 5 g / L iron 
sulfate ( Sigma Aldrich ; St . Louis , Mo . ) . 
[ 0319 ] Clostridium sporogenes ATCC # 5384 ( American 
Type Tissue Collection ; Manassas , Va . ) was chosen as the 
microorganism to demonstrate the growth of an anaerobic 
microorganism in the stamped culture devices in conjunc 
tion with an anaerobic atmosphere system . 
[ 0320 ) Culture devices were inoculated and incubated in a 
sealed box with an activated GASPAKTM EZ Anaerobe 
Container System Sachet w / Indicator ( Becton , Dickinson 
and Company ; Franklin Lakes , N . J . ) at 37° C . for 24 hours . 
[ 0321 ] Aerobic count ( AC ) PETRIFILM plates ( 3M Com 
pany ; St . Paul , Minn . ) were used as a comparator with 1 ml 
of the same test solution having been inoculated onto the 
film , spread , and incubated at 37° C . for 24 hours in the same 
anaerobic container as the stamped culture devices ( Table 5 ) . 
[ 0322 ] After the incubation period , compartments in the 
stamped culture device that contained a black precipitate , 
resulting from the reaction of hydrogen sulfide produced by 
Clostridium sporogenes ATCC # 5384 with the iron present 
in the medium , were considered positive for growth ( Table 
5 ) . It is observed that there is good growth of anaerobic 
bacterium in the stamped culture device as shown in Table 
5 . FIG . 6 shows a schematic top view of a stamped culture 
device 1000 having a plurality of compartments 60 . The 
shaded compartments 60a indicate an observable ( e . g . , vis 
ible color change ) reaction with an indicator substance ( e . g . , 
the iron present in the medium of Example 9 ) . The unshaded 
compartments 60b indicate no observable reaction with the 
indicator substance . 

[ 0312 ] Visual inspection of the pouch before pressing and 
examination of the sealed areas between the wells using a 
stereoscope after pressing revealed that the powdered 
medium was dissolved by the addition of the test sample , 
re - exposing the adhesive , and allowing the cover film to 
come into contact with the pressure sensitive adhesive 
coated on the substrate . 
[ 0313 ] The stamped culture device was placed in a 37° C . 
incubator . 

Example 8 : Growth of an Aerobic Microorganism 
in Compartments of a Stamped Culture 

Device Quantitative and Qualitative Analysis 
[ 0314 ] A stamped culture device was prepared according 
to Example 1 , using the culture medium , Heterotrophic Plate 
Count ( HPC for QUANTI - TRAY medium ) ( IDEXX labo 
ratories ; Westbrook , Me . ) and Pseudomonas aeruginosa 
ATCC # 15442 ( American Type Tissue Collection ; Manas 
sas , Va . ) as the test microorganism . 
[ 0315 ] Culture devices were inoculated and incubated at 
37° C . for 24 hours as described in Examples 1 - 3 . Aerobic 
count ( AC ) PETRIFILM plates ( 3M Company ; St . Paul , 
Minn . ) were used as a comparator with 1 ml of the same test 
solution having been inoculated onto the PETRIFILM 
plates , spread , and incubated at 37° C . for 24 hours . 
[ 0316 ] After the 24 h of incubation , the compartments of 
the stamped culture devices were assessed for growth of 
bacteria . A stereomicroscope ( Zeiss Luminar V12 with 

TABLE 5 

Example 9 
( Growth - positive " ) 

PETRIFILM Plates 
( CFU ) 

45 Test Solution 1 
Test Solution 2 

65 compartments 
9 compartments 

" Growth was evidenced by a black precipitate in each " growth - positive " compartment of 
Example 9 . 
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Example 10 : Performance of Secondary 
Biochemical Test 

[ 0323 ] Stamped culture devices were prepared and inocu 
lated with HPC medium as described in Example 2 . 1 . One 
set of the devices was inoculated with Pseudomonas aerugi 
nosa ATCC # 15442 and another set of culture devices was 
inoculated with Escherichia coli ATCC # 25922 . Both sets 
were incubated at incubated 37° C . for 24 hours . 
[ 0324 ] After incubation , the compartments of each culture 
device were observed under u . v . illumination to detect 
growth . Positive fluorescence ( growth ) was observed in at 
least several compartments of each culture device ( i . e . , both 
Pseudomonas aeruginosa and Escherichia coli samples pro 
duced fluorescence - positive compartments . 
[ 0325 ] Representative fluorescence - positive compart 
ments from each culture device were pierced with a capillary 
pipet containing 30 % H2O2 ( Sigma Chemical Co . ) . Some 
wells were pierced through the ( foil ) substrate . Others were 
pierced through the cover film . In all cases , fluorescent 
positive compartments in the devices inoculated with 
Pseudomonas aeruginosa produced a vigorous bubbling 
reaction with the peroxide solution . In contrast , all cases , 
fluorescent - positive compartments in the devices inoculated 
with Escherichia coli did not produce any observable bub 
bling reaction when the peroxide solution was introduced 
into the compartments . 
[ 0326 ] . The complete disclosure of all patents , patent 
applications , and publications , and electronically available 
material cited herein are incorporated by reference . In the 
event that any inconsistency exists between the disclosure of 
the present application and the disclosure ( s ) of any docu 
ment incorporated herein by reference , the disclosure of the 
present application shall govern . The foregoing detailed 
description and examples have been given for clarity of 
understanding only . No unnecessary limitations are to be 
understood therefrom . The invention is not limited to the 
exact details shown and described , for variations obvious to 
one skilled in the art will be included within the invention 
defined by the claims . 
[ 0327 ] All headings are for the convenience of the reader 
and should not be used to limit the meaning of the text that 
follows the heading , unless so specified . 
103281 The invention illustratively described herein suit . 
ably may be practiced in the absence of any element ( s ) not 
specifically disclosed herein . Thus , for example , in each 
instance herein any of the terms “ comprising ” , “ consisting 
essentially of ” , and “ consisting of may be replaced with 
either of the other two terms . The terms and expressions 
which have been employed are used as terms of description 
and not of limitation , and there is no intention that in the use 
of such terms and expressions of excluding any equivalents 
of the features shown and described or portions thereof , but 
it is recognized that various modifications are possible 
within the scope of the invention claimed . Thus , it should be 
understood that although the present invention has been 
specifically disclosed by preferred embodiments and 
optional features , modification and variation of the concepts 
herein disclosed may be resorted to by those skilled in the 
art , and that such modifications and variations are consid 
ered to be within the scope of this invention as defined by the 
appended claims . 

1 . A device , comprising : 
a base comprising a substrate , the substrate having a first 
major surface ; 

a pressure sensitive adhesive adhered to at least a portion 
of the first major surface ; 

a polymeric cover film coupled to the substrate via the 
adhesive ; 
wherein the cover film is a composite film comprising 

a polymer and a tackifier ; 
wherein the composite film comprises ethylene vinyl 

acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier ; 

a plurality of closed compartments disposed between the 
substrate and the cover film , each compartment of the 
plurality defined by a seal that prevents liquid commu 
nication with at least one other compartment of the 
plurality ; and 

an aqueous liquid disposed in two or more of the closed 
compartments ; 

wherein the seal is formed by contact between the cover 
film and the pressure - sensitive adhesive . 

2 . The device of claim 1 , wherein the tackifier is selected 
from a group consisting of a low molecular weight poly 
isobutene , polyterpenes , amorphous polypropylene , and 
microcrystalline wax . 

3 . The device of claim 1 , wherein the cover film has an 
elastic recovery less than or equal to 20 % . 

4 . The device according to claim 1 , wherein the adhesive 
is water - insoluble . 

5 . The device of claim 1 , wherein the first major surface 
is substantially planar . 

6 . The device according to claim 1 , wherein the substrate 
is made of a material selected from the group consisting of 
polypropylene , polyurethane , polyethylene , polyester , poly 
imides , fluoropolymers , polycarbonate , polystyrene , a 
derivative of any one of the foregoing materials , and a 
combination of any two or more of the foregoing materials . 

7 . The device according to claim 1 , wherein the substrate 
comprises a metal foil . 

8 . The device according to claim 1 , wherein the pressure 
sensitive adhesive is made of material which retains its 
adhesive property when in contact with an aqueous liquid . 

9 . The device according to claim 1 , wherein the pressure 
sensitive adhesive is silicone polyurea adhesive . 

10 . The device according to claim 1 , wherein the thick 
ness of the pressure sensitive adhesive is at least about 0 . 02 
mm . 

11 . The device according to claim 1 , wherein the thickness 
of at least a portion of the cover film is 0 . 01 mm to 0 . 5 mm . 

12 . The device according to claim 1 , wherein the thick 
ness of at least a portion of the cover film when stretched is 
0 . 01 mm to 0 . 2 mm . 

13 . The device according to claim 1 , wherein the aqueous 
liquid comprises a biological sample . 

14 . The device of claim 1 , wherein each compartment has 
a volume of 200 nL to 10 ml . 

15 . The device of claim 1 , wherein the device further 
comprises a spacer element disposed between the substrate 
and the cover film . 

16 . The device of claim 1 , further comprising a secondary 
coating disposed on at least a portion of the pressure 
sensitive adhesive . 

17 . The device of claim 16 , wherein the secondary coating 
consists essentially of dry powder . 

18 . A method for analyzing a liquid sample comprising : 
depositing a predefined volume of liquid onto a first 

surface of a substrate such that the liquid sample is 
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disposed between the first surface and a polymeric 
cover film wherein said first surface is coated with 
water - insoluble pressure sensitive adhesive ; 
wherein the cover film is a composite film comprising 

a polymer and a tackifier ; 
wherein the composite film comprises ethylene vinyl 

acetate copolymer , a linear copolymer of ethylene 
and a higher alkene , and the tackifier ; 

urging an external means against the cover film to bring 
discrete regions of the cover film in contact with the 
pressure sensitive adhesive of the substrate resulting in 
the partitioning of the liquid into a plurality of closed 
compartments disposed between the substrate and the 
cover film ; and 

conducting a quantitative analysis or a qualitative analysis 
of at least one closed compartment of the plurality . 

19 . The method of claim 18 wherein , prior to urging the 
external means against the cover film , the substrate and / or 
the cover film are substantially flat . 

20 . The method according to claim 18 , wherein the 
quantitative analysis comprises enumeration of microorgan 
isms or biomolecules in the sample . 

* * * * * 


