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BACKGROUND

Field of the Invention:

{6001 The present invention relates to menstrual biood and vaginal discharge

collection tor the purpose of menstrual blood and vagmal discharge diagnostics.

{002 Currently, the only way to access systemic blood tor dragnostic analvsis 18
through tnvasive procedures such as a blood draw using a syringe, or a finger prick
stick. For endometnial fissue analysis, one has to get a biopsy or a scrape from the
cervix, which 1s both an mvasive procedure and an uncomfortable expernience. Both
endometnal tissue and svstemic blood contain important biomarkers used for
diagnostics m women health, vet both colicction methodologies are inconvenient,

costiv and time consuming.

THHIR) Menstrual cups have previously been used as femmine hyvgiene products
tor the purpose of collecting the menstrual fhud dunng menses. The menstrual cup 15
usually made of medical grade silicone, shaped like a bell and 15 flexabie. It 1s womn
mside the vagma durimg menstruation to catch menstrual thod (blood). The
menstruating woman removes the menstrual cup from the vagina, and disposes the

collected menstrual blood, for example, mto a toilet or sink.
SUMMARY

16004 In one aspect, a fluid collection device for the collection and analysis of
vaginal discharge fluids 1s provided. The device mncludes a novel thad collection
receptacie having a tluid tight Lid for menstrual blood and/or vagmal thud collection.
The hd serves to seal the menstrual blood so it can be transported to a remote location

for analysis, or preserved or otherwise handied.

LHEHIRY In one aspect, a vaginal fhuid collection system mcludes (1) a menstrual
cup. the cup having a receptacic extending from an open top ond to a closed bottom
end and a stem attached to the receptacle at the botiom end thereot, the receptacie

having an mner wall and an outer wall; and {11} a hd dimensioned to fif on the open

top end of the receptacle, the hd having an upper surface and a lower surface, wherein
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the cap and the open top end of the receptacie are dimensioned and arranged to

cngage to torm a thud tight seal.

THELLY In one or more embodiments, the collection system mcludes

complementary threaded grooves on the hid and the top open end of the cup.

{60071 in one or more embodiments, the coliection svstem mcludes depressions or
siots located on the top open end of the cup and protrusions located on a
arcumiderence of the hid, wherein the protrusions are capable of engagement with the

depressions.

{008] In one or more embodiments, the Lid and the open top end of the receptacle
torm a ball and socket mechanism.

16009 In one or more embodiments, the coliection svstem includes the sealing

mechanism formmng a snap-fit mechanism.

(G0 In one or more embodiments, the collection system includes the hid having

an adhesive-backed sheet positionable to form an adhesive seal with the menstrual

cup.

10011} In anyv preceding embodiments, the collection system further includes an
additive.

001 2] In one or more ecmbodiments, the additive 1s an anti-coagulant,

preservative or antibiotic or other chemicals which may be used for the diagnostic

assay or to byse cells.

1001 3] In one or more embodiments, the additive coats the mner wall of the cup

and/or the lower surface of the hid.

001 4] In one or more ecmbodiments, the additive 1s a fluid or solid housed within

the cup.

tHHR) In one or more embodiments, the coliection system further mchides a

contamner housmg the additive separate from the menstrual cup.

{6G16] In anv preceding embodiment, the collection system further includes a

collection tube for storage of a vaginal fluid.

{0171 In one or more embodiments, the collection tube houses an additive.

{2
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1001 8] In one or more embodiments, the additive 18 an anti-coagulant,
preservative and/or antibiotic or other chenucals for preservation of vaginal thud or

-,

usctul 1n the diagnostic chemical processes.

THE Y In one or more embodinents, the additive coats the mner wall of the

collection tube.

LHERAL] In one or more embodiments, the additive 15 a flwd or solid housed within

the collection tube.

00211 In any preceding embodiment, the menstrual cup and/or the bid mcludes a

compuier readable wdentificr, RFID or any other kand of 1D

{6022 In anv preceding embodiment, the collection system further mcludes

packaging tor use i shipping the sealed menstrual cup or the collection tube,

({60231 In aspect, a vaginal fluid collection system mclhudes a fluid pervious top
face sheet: a fluid tmpervious backing shect; an absorbent pad disposed between the
face sheet and backing sheet; and a flwid collection test strip having a grippable
portion extending from an edge of the stnip. the fhud collection test strip disposed in
tlurdic contact with the absorbent pad: wherein at least one of the backing sheet
or the top face sheet comprises an opening sized to allow the removal and/or msertion
of the fluids collection test strip from the fhad collection system.

(G024 In one or more embodiments, the grippable portion is disposed n the top

face opeming or the grippable portion 1s disposed n the backing sheet opening.

{00251 In anv preceding embodiment, the fhud colicction test strip 1s disposed

between the top face sheet and the absorbent pad.
{6326 In any preceding embodiment, the fluid coliection test strip 1s disposed 1n a
recess defined mn the absorbent pad.

G027 In any preceding embodiment, the fhud collection test strip 15 disposed 1 a

pocket located on the absorbent pad.
6028 In anv preceding embodiment, the pocket 1s made up of the top face sheet
selectively adhered and non-adhered adhered to the absorbent pad to detfine the

pocket.

¥
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16329 In anv preceding embodiment, the pocket opening 18 s1zed to allow the

removal and/or msertion of the fluds collection test strip.

{030} In any precedmng embodiment, the fluads collection test strnip includes a
fluid absorbimg layer disposed between upper and lower protective layers, the upper
and lower protective layvers baving at least one opening, the at feast one opening

positioned to provide thuidic contact with the absorbent pad.

{6031 ] In anv preceding embodiment, the tluds collection system forther mlcudes
a thud impervious laver disposed between the upper protective laver and the flwd
absorbing layer, the fluid tmpervious layer baving at least one opeming to allow fhud

flow to the fluid adsorbing layer.

{6032 In anv preceding embodument, the upper and lower protective lavers

and/or the fluid impervious laver, when present, mcludes a plurality of openings.

{6033 In any preceding embodiment, the fluid adsorbing layer includes a

plurality of fluid adsorbing zones.

{33341 In any preceding embodiment, the plurality of thud adsorbing zones are
tlurdically 1solated from one another and n fhidic comumunication with different

openings n the upper and lower protective layers.

LHIRRY In any preceding embodiment, the fluid adsorbing layer includes at least
on¢ whoic blood test strip.

{3336] In any preceding embodiment, the flnd adsorbing laver mchides at least
one plasma-separating st strip.

{6837 In anv preceding embodiment, the tluids collection test strip 18 coated
and/or selected to have a pore size suitable to {ikter blood cells.

{O038] In any preceding embodiment, the fluad adsorbing laver mmcludes at least
one plasma-separating test stnip and at least one whole blood test strip.

10039 In anv preceding embodiment, the plurality of test strips are in the same

layer.

[0040] In anv preceding embodiment, the fluids collection test strip mcludes a
non-~-adsorbent sheet having at least one tlnd adsorbent region m fluidic

comumunication with the adsorbent pad.
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1004171 In anv preceding embodiment, the flhuds collection test strip imncludes a
color mdicator selected to provide a visual indication of the presence of a biomarker

in a vaginal fluid.

{0421 In any preceding embodiment, the color indicator 1s readable using a

mobile device or other electronic reader.

16043 In anv preceding embodiment, the fhuds collection test strip includes a

computer readabic dentifier, RFID or other kind of 1D

{044 In any preceding embodiment, the collection system turther mcludes

packaging for use i shapping the thads collection test stnp or component thereof,

{3(345] In another aspect, a vaginal fluids collection test sirip mnchudes a fluid
absorbing laver disposed between upper and lower protective lavers, the upper and
lower protective layers comprising at least one opening, said at least one opening
positioned to provide fhudic communication to the fluid aborbmmg layer and the fiuid
adsorbing layer comprising a plasma-separating test strip; a fluid unpervious layer
disposed between the upper protective ayer and the fluid absorbing laver, the flud
inpervious layer comprising a first opeming to allow thid Hlow to the floid adsorbing
laver and a second opening detining a window for viewing separated plasma.

{6046 In anv preceding embodiment, the upper and lower protective lavers
mchude a plurality of openings.

{3347 In any preceding embodiment, the tlud adsorbing laver mchudes a
plurality of fluid adsorbing zones.

16048] In anv preceding embodiment, the plurabity of fluid adsorbing zones are
thadically isolated from one another and mn flurdic communication with different
openings i the upper and lower protective avers.

(3049} In any precedmmg embodiment, the fluud adsorbing layer includes at least

one plasma-separating {est stnp and at least one whole blood test strip.

{GG50) in anv preceding embodiment, the fhind adsorbing layer mcludes two

plasma-separating test strips.

i
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160511 In anv preceding embodiment, the flhuds collection test strip imncludes a
color mdicator selected to provide a visual indication of the presence of a biomarker

in a vaginal fluid.

THESYS In any preceding embodiment, the Hfluads collection test stnp includes a

computer readable identifier, RFID or other kind of 1D

16053] In another aspect, a vaginal fluid collection system 1s provided having an
absorbent layver having a separable absorbent porfion, the separable absorbent portion
i fluidic contact with the absorbent laver, wherein the absorbent layer 1s mtegrated

into a tampon, panty hiner or menstrual pad.

{3354 in any preceding embodiment, the absorbent laver includes an opening,
wherein the opening provides access to the separable absorbent portion and wherein

the opemng 15 s1zed to permit passage of the separable absorbent portion.

LHESR) In any precedimg embodiment, the separable absorbent portion is attached

to a string accessible extemal to the tamapon, panty hiner or menstrual pad.

{(3356] In any preceding embodument, the vaginal fiud collection system turther

comprising packaging for use i shapping the separabic absorbent portion,

{60571 In another aspect, a website, an app or another digital service and display
is provided, which stores vagmal thud analysis mformation obtamed n the method
according to any precedmg embodiment and displavs the mformation to the user or a

medical professional.

{G(58] In still another aspect, a method of analvzing vaginal flind 1s provided and
includes collecting vagmal fluid m a vagmal thnd collecting system according to any

of the embodiments described herem, and analyzing the collected vaginal flusd.

[G359] In any preceding embodiment, the method further mehudes transporting the

collected vaginal fluid to a location for analvsis.

{3360 In anv preceding embodiment, the method further includes receiving

<«

analvtical data relating to the analvsis of the vagmal fhud sampic.

{6061 | In any preceding embodiment, the collection device s a thud coliection
test strip strip and the analysis includes screening for presence of human fhuds

collection test strp.
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16062 In anv preceding embodiment, the collection device 15 a a fluad collection
test strip strip and the analysis includes detection or screening of any other health

related biomarker including but not himited other viruses, bactena and fungt.

{3363 In another aspect, a urme collection system 1s provided and mncludes an
absorbent pad having a top face sheet: a fiuid impervious backing sheet; an absorbent
pad disposed between the tace sheet and backmg sheet: and a dried urnne spot test
sheet having a grippable tab extending from an edge of the sheet, the drned urine spot
test shect disposed between and in fhadic contact with the absorbent pad and the

backing sheet;

{3364 wherem the backing sheet comprises an opening sized to allow the passage
of the dried uring spot test stnip and wheremn the grippable member 1s disposed 1 the

backing sheet opening.
{0065] In one or more embodiments, the absorbent pad 1S integrated mito a diaper.

(0066} In one or more cmbodiments, the absorbent pad 1s integrated mio a

femmine hvgiene product.

{0067} {he menstrual blood diagnostic described herem provides a novel device
{menstrual cup + lid) that allows the home collection of a blood sample; the device
allows the sample to stay sterile mside the cup, without the need of pouring it into
another collection tube. The process of taking a used menstrual pad and tampon and
puthing 1t nto a small bag, before sendimg the matenal to a remote location for

analvsis, 1s also not described 1 prior art.
BRIEF DESCRIPTION OF THE DRAWINGS

100681 Fig. 1 1s an exploded version of a menstroal cup with a Iid according to

one or more embodiments.

THHSH Figs. ZA-D illustrate a menstrual cup but with ditterent id embodiments.
{3370 Fig. 2E illustrates only the menstrual cup hid, which 1s designed to it any
menstrual cup including the ones already on the market.

(6071} Fig. 3 illustrates a concept of menstrual blood collection using a menstrual

cup and blood collection tubes according to one or more embodunents.
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16372 Fig. 4A and 4B illustrate two embodiments of a dnied blood spot festing
menstrual pad according to one or more embodiments.

(307 3] Fig. 4C itlustrates the embodiment of a novel dned urnine sport testing
urine collection device, here dlustrated as a diaper according {0 one or more
embodiments.

16G74] Figs. 5A and 5B illustrates the dned blood testing card and its cover

according to one or more embodiments.

[G07 5] Fig. SC ithustrates a DBS/DUbS-card, which detects and/or measures health

markers using colormmetric detection methods according to one or more embodiments.

{30761 Fig. 313 illustrates the same card but where the results are given and

interpreted using a mobile device according to one or more embodiments.

{60771 Fig. 6 illustrates a menstrual pad or panty hiner with a pull stnng which

takes a cube of the pad out according to one or more embodiments.

{3(378] Figs. 7TA-7D 15 another embodiment of a dried blood spot testing menstrual
pad and tlustrates a menstrual pad with a thaid collection test strip which can easily
be removed from the pad, according to one or more embodiments; this strip can allow

for whole blood separation or plasma separation.

G379 Figs. RA-RE illustrates the blood collection strip according to one or maore

embodiments, which could allow for the plasma separation.

{GG80] Figs. YA-91) 1s another embodiment of the blood coliection strip according
to one or more embodiments.

{6081 | Figs. 10A-10D) 15 another embodiment of the blood collection strip
according to one or more embodiments.

{082 Fig. 11 18 a menstrual pad, which has a strip on top of the top laver of the
pad which can be peeled off and used for analvsis.

{6083 Figs. 12A-12H illustrates different embodiments for a ma-in concept of

various menstrual blood collection devices.

(084 Fig. 13 illustrates a novel multi-barrier envelope a customized to it mail-

i requirements for dried blood spot samples.
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{0085} Fig. 14 1s a customized collection kit for menstrual blood collection and

mati-m a box according to one or more embodiments.

[B086] Fig. 15 15 a home testing device which uses menstrual blood for analvsis in
at the pomt of care according 1o one or more embodiments.
{6387 Fig. 16A-16B illustrates the operation of the fhuid collection test strip

Fig. 10 according to one or more embodiments.

(G085 Fig. 17A-17C ilustrates one embodiment of a laboratory process for
sample extraction from the thud collection stnip, and analysis hereof.
{33891 Figs. 18A-18C exemplifics how data from an analysis can be displayed to

a user on different embodiments of clectronic devices according to one or more

cmbodiments.
{3390 Fig. 19 1s a process flow diagram ilustrating the full information flow of

the development of a remote blood analysis service according to one or more

embodiments.
DETAHLED DESCRIPTION

6391 | A thud collection system 1s described for the collection, storage, transport
and analysis of vagimmal fhuds. As used beremn, “vagmnal Hlmd ™ refers to any fluid that
can be collected from the vaginal cavity. Exemplary fluids include biological thnd

secreted from the vagina throughout the vanous stages of the menstrual cvele,

including menstrual blood. It can also melude thads that can be collected from the
vagina. A fluid collection device 15 also described for the collection and analysis of
urine. In other embodiments, urine may be collected with vaginal fhwids, such as for

example, when traces of urme are collected from around the vagina.

{092 Keference 1s first made to Fig. | to descnibe an embodiment of a menstrual
fluid collection svstem i accordance with the mvention indicated generally by the
numeral 100, The menstroal floid collection system mchudes a fluid receptacie 200
and seahing cap 300. The receptaclie 200 1s adapted to be flexible and resihient. The
general structure of the fluid receptacie 200 can be adapted from menstrual cups use
{for the collection of menstrual fluid dunng menstruation. The receptacle extend from
an open top end 201 to a closed bottom end 202 and an optional stem 203 attached to

the receptacic at the bottom end thereof, for use i inscrtion and removal of the cup or

—

Y
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thuid receptacie. The receptacie mcludes a wall having an inner wall surtace 203
defining a cavity adapted for collecting thud and an opposed outer wall surface 204,
The open top end has a predetermined diameter, and includes a ruim 210 adapted to
provide resilient outward holding force sufficient for holdmng the receptacie n
posttion within a woman's vaginal canal during vse. Upper rnim 210 acts as a
stabilizer once the cup 1s 1 yse. The system also mchudes a lid 300 that engages with
upper run 210G of the cup to create a thmd-tight scal to store collected fhud and permat
transport. The upper nm also mchudes a sealing feature that can be used as part of a
closing mechanism with a hid 300, In one or more embodiments, the upper rim 21018
functionalized with grooves 220, e.g., threaded groove, to facuitate thud-tight sealing.
{.1d 300 contamns complementary threaded grooves {(not shown) that engage with those

ot the thud receptacle to form a thud-tight secal.

{30931 The mner surtace 203 of the fiuid receptacie can be pre~coated with a
substance that preserves the thud sample or assists in ifs preparation for analvsis. For
cxample, the mner surface can be coated with, e.g., anticoagulants, prescrvatives, an
antibiotic or other agent to prevent the growth of bactena or other mucroorganisms or
other chemacals which mav be used for the diagnostic assav or to lyse celis, sclected
for the purpose of lengthening the durabibity and preserving the menstrual blood for
transportation to a remote location tor analvsis. Excemplary additives mchude EDTA.
socdium citrate, clot activators, such as heparm, lifhtum heparin, sodium heparin,
ThinPrep, thrombin-~-based clot activators, KeEDTA, fluonde, oxalate or sodium
polvanethol sulfonatc, collagenase, PBS or other chemical preservatives or stabilizers.
The substance can be a coating, hiquid, powder or a gel coating all or a portion of the
mner surface of the wall 203 or an mmer surface of fid 300 that 15 capablc of contact
with a thnd contained within the receptacie. In other embodiments, an additive may
also be a powder or hiquad that 1s added to the cup, e.g., located at the bottom of the
cup 202, tor or atter fluid collection.  The outer wall surface 204 may alsc mclude a
coating such as a lubricant or similar matenals, which eases the mnsertion of the fluid
receptacle. The fluid receptacie or the lid {(or both) can have a barcode and an 1D

code to untguely wdentity the sample.

G094 Fig. 1 further illustrates the mechanism of scaling a menstrual blood
collection device 100, which consists of screwing threaded lid 300 onto rim 210 of a

menstroal cup 200 having complementary threads 220, On the upper part of the
i
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menstrual-cup 201, the upper nim 210 15 shaped with external threads 220, The hid 300
has mtemal threads {not shown) so that 1t can be screwed on to the upper rim 210 of
the cup. In other embodiments, the thread can be reversed, so that the inner surface of
the upper rum 21015 threaded on the outer circumference of the lid 1s threaded. The
engaged threads seal 1in the menstrual blood so 1t can be transported to a remote

location for analvsis.

{60951 The menstrual thnd collection system n accordance with the mvention can
imchide any hd and thad sealing mechanism that provides a fluid-tight and optionally
gas-tight fit. Exemplary sealing methods are illastrated 1 Fags. 2A-2D. The cap can

mclude an optional gasket (not shown} {0 merease water and gas impermeabulity .

{(3396] In Fig. 2A, a fhuid receptacle 400 1s dhustrated with a push hid 403, small
depressions or siots 404 are {ocated on an upper portion of the fhud receptacic below
and n proxamaty to upper rim 410, The depressions 404 are shaped o engage with
protrusions, hooks or clips 402 located on a lower circumference of hd 403, and serve
as a closing mechanism for the menstrual fhud collection system. The depressions can
be m the shape of holes or a slot. When the hid 1s pushed on to the cup. the hooks
shide over upper nm 410 and engage with slots 404 to seal the menstrual sample
collected mnside the cup. The small holes will also prevent vacuum when the
menstrual cup 1s mside the vagina. The hooks can be evenly spaced around the
perumeter of the menstrual cup opening for better stabalitv. The cap can include an
optional gasket (not shown} that engages with the vpper surtface 201 of the fhud

receptacle to create a tlurd-tight seal.

tHEM In another embodiment, the seal 15 formed between the cap and an
enlarged rim of the menstrual fluid receptacie. In one embodiment, Fig. 2B dhustrates
a menstrual fhud receptacie 420 and a hid 430 with a round endarged rum 440, Fluid
receptacle 420 mcludes an upper rum 425 that 1s shghtly thicker, e.g., of larger
diameter, than the rest of the cup. When the hd 430 15 pressed on top of the cup, the
rim 440 of the hd engages with upper rim 425 to seal the id to the cup. Lid 430 can
be pushed below the upper rim 425 of the menstrual cup 420 to complete the seal. Lid
rim 440 15 phant so that 1s can be pushed on to cup 420 and over upper rimm 425 to
engaged with the lower edge 428 of upper rim 425, Once the id 1s pushed down on

top of the cup, it will cttectively seal the sample coliected mside. ¢.g., a snap-fit
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mechamism. Fig, 20 mcludes a sinular scaling mechanism, except the closing
mechanism 1o Fig. 2C does not include a nim 440, In Fig. 2C, the lid 430 shides over
the upper top of run 425 of the fluid receptacie. The cup can be coated with an

adhesive on the mside on the cup which will then seal the had to the cup.

{G098] in another embodiment, the seal between the cap and menstrual cup 15 a
“ball and socket” design, 1 which a ball-shaped or convex curved surface of onc of
the clements fits mto a cup-like depression or concave curved surface of the other. In
one or more embodiments, the upper rim of the receptacie has the curved surtace and
an mner surface of the lid provides the cup-like depression. In Fig. 20, a flud
receptacie 460 15 tlustrated with a Iid 470, i which the upper im 480 of the cup has
a rounded and curved form, so when the hid 470 15 pushed on top of the rim 480, an
inner surface ot the lid nim 474 seals around the inside and outside of the surtace area,
making a tight and enclosed space for the collected menstrual sample. The closing
mechanism between the menstrual cup 460 and the bid 470 functions ke a ball and

socket mechanism.

{0099} In other cmboduments, the cap can be adapted to engage with
commercially available menstrual caps, which can be used as fluid receptacies
according to one or more embodiments. Fig. 2E dhustrates a wnuversal lid designed to
work with any cup found 1o prior art of menstrual cups, ¢.g. Chanibers
USZ0080077097 Al. For example, the hid can mclude an adhesive on the mside
which will form a liguid-tight seal with any cup. In other embodiments, the hd can
mclhude an adhesive-backed sheet. The sheet can be peeled oft to expose the adhesive

that 1s then used to seal the lid to the cup.

{31 B0 In one or more embodiments, the flexible floid collection system 18 made
of clastomeric matenal. In one or more embodiments, the cup 1s moided and can be,
for example, formed n an mygection mold. In other emboduments, the ¢lastomeric
material 15 a latex rubber or an organosilicon oxide polvmer, 1.€., a stlicone rubber.
Silicone rubber is used preferred because it rarely (it ever) causes skin irnitation, and
it has the necessary resihiency and durability. The suticone rubber is preterably a

medical grade which 1s already FDA approved.

{101} In use, the woman folds the cup lengthwise and inserts the cup mnto the

vagina, top end first. Once inserted, the top end returns to its usual size and 15 nested
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on the cervix. The cup 1s preferably positioned relatively low in the vagina so that i
may be easicr to remove, and also to prevent leakage. When the woman wants to
remove the cup, she grasps the stem and puils the cup out. Unce the cup 1s taken out
of the vagina, the hid is secured o the cup, to seal and close the menstrual thnd
sampie mside the cup. In some embodiments, the menstrual cup 1s coated with or
contains all the additives needed for the preservation and/or stabilization of the
sample betore and durning transport. In other cmboduments, stabilizing and/or
preserving components are provided separately and are added to the collected
mensirual blood after collection and betore storage and transport. In one or more
cmbodiments, the coliected thnd is transported to a lab for diagnostic testing. The
fluid receptacie or the hd can have a barcode and an 1D code to uniquely identity the
sample. Both the user and the analvtical laboratory can scan the D code, ¢.g., with a
smartphone or other scanner, or manually enter to register the sample and/or assoctate
the sample with a user profile. Kesults from the laboratory can be sent to the user
with the same barcode, for example, by mail, phone or in a mobile application or

website.

{0102} In other cmboduments, the menstrual blood 15 transferred to a collection
tube betore transporting to a remote location, as 1s ilustrated m Fig. 3. In one or more
embodiments, a thud collection receptacic 510 1s used as a coliection device of
vagmnal fluid 320, After collection, the vagmal tluid content 520 1s transferred to a
blood collection tube 500. In one or more embodiments, the collection tube 15 stenle.
In on¢ or more embodiments, the collection tubes contain an antibiotic or other agent
to prevent the growth of bactenia or other miucroorganisms. The mside of the
collection tube may pre-coated with a substance of ¢.g. anticoagulants, EDTA,
sodm citrate, hepanmn, hthuum hepann, sodium heparin, potassium salt, KeEDTA,
ThinPrep tluonde, oxalate or sodium polyancthol sulfonate. Once the menstrual fluid
1s in the tube, the coating 1s used to lengthen the durability and lastingness of the
coliccted menstrual blood, before it 1s mailed fo a remote location for fluid analysis as
shown 1in Fig. 8A. The menstrual collection tubes can have a barcode and an 1D code
which the user and lab can scan with a smartphone or manually enter to register the
sample and/or associate the sampie with a user profile. Results from the 1ab can be
send to the user with the same barcode, for example, by mail, phone or in a mobile
application or websiie.
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16103] 1o keep the liquad blood sample viable for testing, a process ftor ¢cold chamn
ooods can be implemented. Depending on the specific testing, transit contaners,
packimg matenals and procedures are validated, to ensure the component surface
termnperature can be mamtamed between 2-10 Celsius durmg transportation. As far as
practicable, transit contaimners should be eguilibrated to their storage temperature prior
to filling with components. If melting i1ce 1s used to keep the blood specimen cold, it
should not come utto direct contact with the components. Dead air space m packaging
containers should be mimimized, and transport ttme normally should not exceed 12
hours. In one or more embodiments, the sample 1s transported usmmg a blood
shipment kit. The blood shipment kit can 1nclude a cooling box {¢.g. foam box) or
other thermally msulating ouifer contamer, a secondary receptacic with adsorbent (¢.g.,

towel} and gel packs for cooling.

{3104} In one or more embodiments, a vaginal thud collection kit mclhudes a
vaginal thud collect receptacie with flud tight hhid. The kit can optionally also include
one or more of the following: {1} packets of additive (with mstructions to add the
additive mito the vagmal thud coliect receptacie), (1) collcction tubes (with
mstructions to transier the coliected vaginal thuid into the tubes betfore transport), and
(111} a blood shipment kit {with mstructions for the preparation and shipping of the
collected vagmal fhiud sample}. In one or more emboduments, the kit includes a return
package that would allow the sample to be packed mito ice or other cold storage

shipping process.

{0105} In another aspect, the menstrual blood can be collected and transported as
a dricd sampic on a stabilizing substrate. The dried sampic mayv be maore stable,
weigh less and provide a ready format for testing on receipt at a remote testing sife.
In one or more embodiments, menstroal Hluid collection 1s accomplished using a dned
blood spot {DBS) tluid collection pad, alternately referred to herein as a fluid
collection test stnp (FUTS). The thud collection test stnip uses an adsorbent laver,
such as paper or celhulose, as the stabilizing substrate. In cerfam cmbodiments, the
stabilizing substrate 1s used to collect and store blood. In some embodiments, as is
described in greater detail herein, the pore size and chenucal treatment of the laver
does not distinguish or filter the various blood components and the dried blood spot
will contain “whole blood,” heremn referred to as a “whole blood test strip.” In other

embodiments, as 1s described mm greater detaud below, the pore size and chemical
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treatment of the layer s selected to filter the vanous blood components. For exampie,
pore size can be selected to allow flow of the blood plasma, while retaining the larger
red and white blood ceils. 'The fhuid collection test strip will contamn a region of red
and whate cells and a region containing blood plasma, herein referred to as a “plasma-
separating test stnp.” Where not specthied, the fluid collection test strip can contain
cither whole blood test strip or plasma-separating test strip or both. Furthermore the
terms “dried blood spot” sheet, DDBS-sheet, thud collection test strip, and FCTS arc

used mterchangeable, unless otherwise specitied.

{3106} In one or more embodiments, the tluid collection system can be
adapted using the sorbent matenals and attachment features of conventional menstrual
pads. Fig. 4A and 4B illustrate two embodiments of a dried blood spot menstrual pad
{(DB5-pad} 600. The DBS-pad 600 consists of a tluid collection pad and a dned blood
spot card 630. The adsorbent pad 1s made of celiulosic or synthetic absorbent
maternal and can be prepared without scents, antimicrobial agents or other
drugs/chemicals. The mdication of use 18 for absorption and analvsis of menstrual or
other vaginal discharge. The device 1s designed to acquire and hold vaginal fluids,

menstrual fhuds or light urine.

{3107} Fig. 4A 15 a DBS-pad 600, which has an upper permeable top-sheet laver
6O which aliows fluid to pass through to the core laver 610, 'The DBS-pad 600 may
or may not have wings 602 to increase the stability of the pad mn the user's underwear.
The laver below the apper permeable layer 1s an absorbent core 610 which acquires
and stores fluid. The absorbent core 610 15 disposed over an optional impermeable
cover layer 620 which however has one or more wdets 623 to aliow tlud to travel
through to a dned blood spot (DBS) card 630, The DBS-card absorbs a certam
amount of menstraal or vagmal discharge. The absorbent pad and the dried blood spot
sheet are in thudic contact with cach other through mlets 625 of impermeable cover
laver 620. Fluidic contact or thudic commumnication as used heremn means that thad
flow through the layers 18 possible when a fluad 18 present. The impermeable back
sheet 640 prevents fhad transter. The DBS cardboard 630 15 secured to the back shee
6440 using tab 631 which can be positioned to be mnsertable through a shit or opening
64} m the impermeable back sheet 640 of the pad. On the external backside of the pad
1s an attachment adhesive 642, The tab 631 will be visible on the external backside of

the pad once the attachment adhesive 642, which holds the pad m place, 15 removed.
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16108] Another embodiment of a DBS testing menstrual pad 1s shown m Fig. 4B.
The cover layer 620 shown i Fig. 4A 1s absent 1n Fig. 4B and mstead a cover sheet
634 arcund the DBS-card 630 1s provided. 'The cover sheet can be of a flexible but
mpermeable material mcluding but not limited to plastics, ¢.g.. ABS (acryiomitnle
butadicne stvrene} Acrylic {also known as Plexaglas, Lucite, PMMA), thin metals:
Stamiess steel (up to 0.060") dpning steel (up to 0.060"), foam: Depron toam — often
used for RC planes, EPM, Cloths (impregnated leather, suede, felt, hemp, cotton) or
magnetic sheets. Cover sheet 630 includes one or more mmlets 652 to allow fluid 1o
travel through to a dried blood spot {BBS) card 630, The absorbent pad and the dried
blood spot sheet are m fhudic contact with cach other through milets 652 of cover
shicet 630, The cover 650 can be secured to back sheet 640, for example, using an
adhesive. For a better illustration of the cover with DB iesting cardboard sec Fig.
5B. In the one end of the cover there 1s an opening 651, The tab 631 sticks out of the
opening 6351 and passes through slip or opening 641 in the impermeable back sheet
640. The tab 631 will be apparent on the external backside of the pad once the

attachment adhesive 642, whch holds the pad 1 place, 1s removed.

(0109] In another embodiment, the opening 6531 m the back of the cover is closed
and mstead the ship 631 comes out of an opening beneath the cover where opening
the back sheet of the menstrual pad 641 will also be located. In this case vaginal thud

does not leak,

{0110 In use, a protective sheet that covers the adhesive 642 15 peeled away and
the pad 600 1s secured to the undergarment of the user 1o much the same way as a
menstrual pad. The user places the [3BS-pad wn her underwear. The blood runs
through the layers of the pad, and 15 aggregated mn the bottom of the pad where a small
cardboard or paper sheet absorbs the blood through one or more mlets. After the
DB5-pad has been o place for a tume suthicient for vaginal fliud to be absorbed mio
the dried blood spot plate, the pad is removed. After usage, the pad 15 removed and
tab 631 on the backside of the pad s pulled and the DBS testing card 15 pulled out
from the opening m the bottom layer 641 of the pad. The cover 650 remains mside the
pad. The pad can be disposed of, while the DBS cardboard can be used for health

analvsis.
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10111] Fig. 5A 18 a front and back view of an exemplary DBS testing card 630,
The cardboard has absorbent areas 633, which absorb and filters menstrual and
vaginal fluid, that arc defined by non~absorbent regions 637, Absorbent arcas 635 are
the areas which will absorb blood, while the rest of the sheet does not. The sheet may
be of different format and sizes as 18 described herein below. The absorbent regions
mayv be circular as shown 1n this dlustration or anv other format and may consist of
multipic layers of membrancs and filters. There may be mulitiple arcas as illustrated
here or one larger area of absorption. The DBES testing cardboard has a barcode 638
and an 1D code 639 which the user and 1aboratory can scan with a smartphone or
other scanner or manually enter to register the DBS testing cardboard 630 with the
uscr s profile. Resulis from the laboratory will be sent to the user with the same
barcode and shown in a mobile application or website. On the backside of the DBS
testing cardboard 630 are the user wstructions 632. Fig. 5B shows the same DBN-card
inside a profective cover650, which has openings 652 that ensures blood can flow mnito
the pad and only contacts the areas of absorption 635, The DBS-~card 15 removable

from the protective cover 630 by pulhing on tab 631,

G112 Fig. 7 1s another embodiment of a dried blood spot testing menstrual pad
and lustrates a menstrual pad with a blood collection device strnip which can easily be
removed from the pad, according to one or more cmbodiments This strip allows tor

plasma separation.

{6113 In one or more embodiments, the thads collection test sinp 1s reversibly
msertable into an adsorbent fluid collection pad. The fhuds collection test strip can be
mserted into the pad shortly prior to use or can be obtained 10 an assembled format.
The stnip mav also be inseried during manufacturing. In one or more embodiments,
the thud collection test strip can eastly be removed from the adsorbent pad. The
adsorbent pad 700 has an unpermeable back sheet 740, an absorbent core 710, which
15 illustrated m Fig. 7A. The thuds collection test strip 800 can be secured on the
adsorbent core 710 using a higquud permeable top layer 701 that 1s adhered to the
absorbent core 710, for example using adhesive 702, and includes a recess or pocket
7035 for the test strip. A slot 704 allows for ¢casy insertion and/or removal of the fluids
collection test stnp. In Fig. 7B, adhesive or glue 702 15 dispersed on top of the
absorbent core llustrated as the dark grey arcas. A glue-free arca 703 serves as the

base for pocket 705 m which the tluid collection test strip can placed. Fig. 7{ shows
§7
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the placement of permeable top sheet 701 on top of the absorbent core 710, where the
ohue 702 keeps 1t 1n place. Additionally, the top sheet 701 has an open slot 704 which
allows the msertion and removal of the thud collection strip 800, as 1s shown 1 Fig.

713,

{3114 An exemplary thids coliection strip 800 15 shown m Figs. 8A-3D. The
strip has an upper protective cover 801 dlustrated 1 Fig. 8A ,which 1s secured, ¢.g..
by adhesives applhied to the top frame 810, The protective cover 801 can be removed
after the strip 800 15 removed from the used pad 700. The protective cover 801 can be
made of anv material permeable for atr, but tmpermeable o hguid. The upper
protective cover has an mlet 802 which allows vaginal fhiid and menstrual blood to
flow mio the strip and be absorbed by an absorbent matenial 820, In exemplary
embodiments, the absorbent material 1s paper. The absorbent paper material 820 can
be of anv kind of dried biood spot paper and can be treated or untreated to stabilize
certain pathogens, protemns, DINA, RNA or other biomarkers of inferest. The paper can
be coated and/or selected to have a pore size suitable to filier blood cells, allowing red
blood cells and plasma to be separated. Beneath the protective layer 801 15 a top
frame 810 dlustrated m Fig. 8B, which can be made of anv matenal impermeabic to
air and hqud. Thas layer also has an mlet 812 whach allows vagmal thud and
menstrual blood to flow wmito the strip and be absorbed by absorbent material 820,
Further, the top frame also has an opening 811 which functions as a plasma collection
window. Beneath the top frame of the strnip 1s the absorbent paper matenal illustrated
it Fig. 8C, which absorbs and separates menstrual blood mto whole blood and
plasma. Whole blood 1s collected 1n the inlet area of the strip, while clear plasma {lwd
will appear m the plasma window arca of the strip. The wdets in the protective cover
302 and the top frame of the stnp 8172 allows menstrual blood and vaginal fluid to be
absorbed m the confined arca of the absorbent paper material below nlets 802 and
812, but not 1o the plasma window area 411, Fluid adsorbed 1n this arca tlows
laterally from the inlet arca of the absorbent paper matenal to the plasma window
area. In this process the matenal separates the red and whate blood cells from the
plasma. Consequently, the mlet arca will contain whole blood while the plasma
window will contain clear menstrual blood plasma. Fig. 8D shows the bottom frame
of the strip 830, which 1s made of a similar matenal {o the upper frame 810, The
bottom frame 830 also has an outlet 831 which allows excessive thud {o pass through,
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which prevents it from travelling from the milet to the plasma window. Excessive fluid
is absorbed by the absorbent core 810 of the menstrual pad. More layers, for

cxampic, additional frame and absorbent matenial layers are contemplated.

{31 15] Fig. 8E shows an exploded view of the blood absorbing strip 800, The
protective cover 801 has adhesive on the back side 804 which sticks to the top frame
of the strip 810 but duc to the mlets and the plasma window mict it will not adhere to
the absorbent paper matenal 820, Un the backside of the fop frame of the strip 1s also
adhesive 314 which adheres to the bottom frame 330, but again 1t does not stick to the

absorbent paper matertal 820

{3116] In other embodiments, the fluids collection test strip can mnclude a plurality
of inlets. In one or more embodiments, the one or more mlets are 1in fluid
communication with a plurality of adsorbent material zoncs on the absorbent matenal
laver. In one or more embodiments, the adsorbent matenal zones are fluadically
isolated trom ong another, that 1s, the two flad flows do not comungle. Figs. 9A-9D
tHustrate the four lavers of an embodiment of the thuid collection strip 900 which has
two micts Y02 m the protective cover and the top trame of the strip 912, More lavers,
for example, additional frame and absorbent maternial lavers are contemplated. In this
embodiment, however the absorbent paper matenal 1s split mto two zones 92{ and
6721, This makes it possible 1o freat the different arcas of the paper absorbent matenal
with ditferent reagents to allow for more analvsis from one stnip. In this embodiment
921 does not separate the menstrual blood o whole blood and plasma. This
separation only happens w 920, where the absorbent paper matenal 920 can be of any
kind of dricd blood spot paper and can be treated or untreated to stabilize certan
pathogens, protems, DNA, RNA or other biomarkers of mterest. The paper can be
coated and/or selected to have a pore size suitable to filter blood cells, allowing red
blood celis and plasma to be separated. The bottom frame consequentially also has

two mlets 931,

(G117} In other emboduments, the flmds collection test strip provides for
separation of menstrual blood mto whole biood and plasma m a plurality of zones. in
Figs. 10A~10D, another embodiment of the strip 1000 1s llustrated, in which the
absorbent paper maltenal laver includes a plurality of absorbent matenal zones. Seg,

Fig. 10C. The zones are positioned with respect to the wnlets 1002 and 1212 to
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provide plasma separation from both miets. In thas case 1020 and 1021 both does
plasma separation which will be seen wn the two plasma windows 1011 shown m Fig.
10B. The paper matenals 1020 and 102 ican be of anv kind of dried blood spot paper
and can be treated or untreated to stabilize certamn pathogens, protemns, DNA, ENA or
other bromarkers of miterest. The paper can be coated and/or selected to have a pore
size suitable to filter blood celis, allowing red blood cells and plasma to be secparated.
in Fig. 101} the bottom frame 1030 of the stnp 1000 1s tllustrated, agan with two

outlets 1031,

(G115] the same concept can also be used 10 tampons and panty liners or for urine
analysis using dricd unine spot cards {(DUb-cards) m ¢.g. diapers as shown 1 Fig. 4C.
{Fig. 40 illustrates a DUS~device 660, here as a diaper 661 but could be anv urnine
collection device for both children and adulis. The unine coliection deviee has a DUS-
card 663 with a tab 664 which can be pulled out of an opening 667 1 the urine

collection device and sent 1o for analysis m a remote focation.

{3119] In one or more embodiments. the thuds collection test strip mayv be coated
or be of ditterent pore sizes to filtrate blood cells and may also be of multiple lavers.
A DUS-card can mclude the same features of flutd mmpermeable and fluid-sorbent
regions as described for the DBS-card in Fig. 5A or the multilayer fluids collection

test strip as shown m Figs. 7-10.

101 20 In one or more embodiments, the thads collection test strip can include an
additive that 1s capable of diagnosing various health markers using colorimetric
detection methods. in the embodiment, a color represents the presence or absence of
a biomarker. The results could be mterpreted by a mobile device or simular especially
1f the bromarker 1s quanttfiable. The use of a colormmetric detection provides the
additional flexability on on-location diagnosis, and transport of the thuds coliection
test strip 15 not required for diagnosis. Biomarkers which could be analvzed mcludes
pathogens such as bacteria or viruses such as the human papilioma virus, but also
bromarkers such as Hemoglobin Alc, Lipids, Hormones, cancer markers and others.
3121] The materials 820, 920, 921, 1020, 1021, 1100 can be made of maternials
which filters and separates whole blood nto its various components. Any kind of
celiuiose material can be used. The maternials may allow a high fiow rate and high
plasma vields, often used for both lateral and vertical flow anuno assavs. Media used
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in prior art can efficiently separate samples at a broad range of whole blood sample
volumes. The plasma separating matenal can be made of ¢.g. glass borosilicate glass
microfiber filter media contatning unique acryvlic binder systems but also many other
variants are available and m development. Some matenals may be treated with a
coating technology which can improve the plasma seperation, while at the same time
lowenng red cell lysing from the sampie arca. The tvpe of paper or plasma seperation
maternal can vary i thickness and density, which miluences the rate of adsorption and
dispersion. Une of the advantages of glass fiber matenal 1s that it does not soak up
reagents, which leaves less non-specific analvie adsorption on the membrane. The
specific glass fiber material chosen can be optiniized for efficient separation of
plasma trom whole blood. Un both cotton basced and fiber glass matenals, treatment
can be added for BNA/RNA stabilization. The treatment can be added directly to the
glass microfiber collection arca. Commercially available methods can lyse cells
exposing DNA/RNA, denature proteins and enzymes, and prevent microbial growth
cnhancing preservation for storage and analvsis of nucleic acids. The cotton and
fiberglass materials 820, 920, 921, 1020, 1021, 1100 can be produced by ¢.g. GE, IW

Tremont or Perkin Elmer Ahklstrom and other manutactures.

[3122] The DBS cardboard can be composed of non-~cellulose or cellulose (filter
papcr) matnx of specific pore size and thickness. Vanous commercial DBS cards are
avaiiable, namely Whatman 903 cards FTA DMPK tvpe-A, B, C cards and FTA Elute
cards {{Gb Healthcare, Piscataway, NI, USA), as per the tvpe of analviical
requirements. Routmmely, Whatman 903 cards are basically used 1n newbormns
screening, FTA DMPK tvpe A, B, C cards are used m PK/TK studies and FTA Elute
cards arc micnded mainly for colicction and purification of DNA for downsiream
analysis. All types of DMPK cards are available m two forms: regular and indicating.
Indicating cards are uschul for colourless samples hike arme, plasma, synovial flud,
and cerebrospinal fluid and will most fikely not be applicable 1 this use case. DMPK
type A and B cards are chemically treated with proprictary reagents that, on contact
cause lysis of cells, denature proteins, mactivale enzymes, and prevent the growth of
bacteria. These coated cards are prepared to cause lvses of both cellular and nuclear
membranes to expose nucieic acids with good stability for storage and analvsis. These
DIMPK cards also mhibit the enzyvmatic degradation of several analvies namely
procame and acetyl salicylic acid from esterases which are present i the blood. These
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cnzyimes are denatured and mmactivated when blood 1s spotied on the card leading to
cnhanced analyte stability. DMPK-C and Ahlstrom 226 cards (1D Biological Systems.
Greenvidle, 5 are not treated with any chemucal; theretore, there are no impregnated
chemicals o mitertere with the analvsis. Morcover, proteins will not be denatured thus
DMPK-C and Ahlstrom 226 cards may be better choice for proteim based

biomolecules analysis.

101231 US Food and Dvug Admmmistration (FDA) has approved three DBS cards,
namely Ahlstrom 226-K062932, Whatman 903 and PerkimElmer 226 under 21 CFR
862.1675 as medical device for blood specimen coliection, which can be used
accordance with the current mvention. Non-ceilulose DBS cards (Bond Elut DMS
Card, Agilent Technologies, Santa Clara, CA, USA) are also commercially available
tor DMPK research, which can be used i accordance with the present mvention.
They are claumed to be superior in form of improved mass spectrometry (MS) signa,

less effort in punching and hematocrit independent spot homogeneity .

({3124] In contrast to conventional ological matrices, a fluud collection test strip
provides a huge sunplification m the arena of storage and fransportation. Barring the
humdity factor, which has significant mtluence on specimen stability and elevaies the
chances of bactenal growth, fluid collection test strip cards can be shipped and stored
at ambient temperature. For protection from environmental hunuditv, thud collection
test strips can be wrapped and packed 1o scaled plastic bags with adequate desiccant

and a humidity mdicator to find out at what ttime the desiccant has to be replaced.

(3125] DBS cards are considered as non-regulated and exempt matenal as per Us
Department of Transportation (DOT) and the Ub postal service. Properly labelled
DBS cards packets, whach clearly convey the bichazardous nature of the content
inside package to transportation personnel and other emplovecs, can be shipped o
analytical laboratories through mail, couner, or express maul delivery services. For
cstablishing sample integrity and safety from occupational exposure of hazardous
blood samples, basic triple packaging technology 1s used for BBS card shipment.
Trnple package comprises of primary contamer, secondary contamer, and a third
covering of high quahity paper envelope with an attixed or printed version of the
international bichazard symbol. DBS packages can be stored at cool and dry place as

such or can also be kept in polvstyrene foam boxes until transportation to laboratories.
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I long-term stabihity of certain analytes at room temperature 15 not established on
3BS cards. the packed DBS cards with desiccant can be stored in laboratory freczers

until analvsis to nunimize analyte degradation.

{31 26] A thud collection test strip can be placed m a zip-lock bag or multi bamer
pouch, put into a pre-stamped envelope and maied to a remote location for analvsis.
Optionatly, the fluid colicction test strip can be air dried, ¢.g., for 13-30 nunutes. This
can be mciluded mn mstructions of the back of the card if necessary. Results from the
lab can be send to the user with the same barcode, for example, by mail, phone orm a
mobile application or website. Dried fluid collection test strip can be punched out
with vartous available diameter punching tools (manual, semi-automated. and
automated). Punched dned cards can be used directly {(by macrothndics) or by
extraction of analvies with suttable extraction solvent. dee, ¢.g., Figs. 16-17.
Extraction solvent should be optimized as per the solubility protile of the analvie(s}
with consideration of nunimizing extraction of interfering endogenous mmpuntics.
Extraction efficiency from fixed DBES can be mmproved by addition of hqud
ammonium. After extraction, samples are subjected to analysis. Liguud
chromatography, tanden mass spectrometry {(LL-MS/MS), desorption clectrospray
ionization mass spectrometry (DESI-MDS), gas chromatography— mass spectrometry
(GC-MBS), matrix assisted laser desorption mass spectrometry (MALDI-MS), MALDI
time~of-tlight mass spectrometry (MALDI-TOF-MYS), high performance haquid
chromatography (HPLC), 1soclectric tocusing (AEF-HPLC, divect laser desorption
(LD TOF-Mb, mduoctively coupled plasma mass spectrometry (1UP-MY), laser
ablation (LA} ICP TOF-MS, polymerase chan reaction (PCR), enzyme hinked
mmmunosorbent assav {ELISA) and microthudic chip have successtully been coupled
with the DB method for gqualitative and guantitative analvses of blood samples.
Commercial mstruments are avadable for fully automated online DBS sampling and
analysis. Online automated tools (ABS2: Instech Solomon, Plvmouth Mecting, PA.
USA and Culex; BAS:, West Latayette, IN, USA) are capable of collecting blood
from frecly moving laboratory amimals and can be coupled for senal sampling (in
nucrolitre of blood volume) on DES cards with high throughput and accuracy.
Automated Sample Card and Prep (SCAP) system (Prolab, Reinach, Switzerland) can

be coupled with LO-MS/MDS for online drug analysis.
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101277 In one or more embodiments, a vaginal fhnd collection kit mcludes a

vagiani fluid collection system, e.g.. the menstrual pad including the fluid coliection
strip as described herem above. The kit can optionally also return packaging (with

mstructions for the preparation and shipping of the DBS test card sample).

131 28] In one exemplary embodiment, the tluid collection test strip sample can be
used for the detection of human papillomavirus (HPV). For the detection of HPV the
DBS-pad 15 used and the DBN-~card 15 sent for analysis at the lab. At the lab a small
lemxiomximm or 1. 5cmxd 3emx . 3mm piece of the DBS-card 1s punched out using
sterile scissors or automated punching machmes. Genonuc DNA 1s extracted using
commercial ¢.g. QlAamp DNA mim kit {catalog no. 51306, (hagen, Hilden,
{ermany) accordmng to the dned spot protocol. HPV DNA detection can be
performed usmge two rounds of 50 cveles of PCR using the same set of My 1l and
Mv(9 degenerate primers. Those primers are targeted at the conserved L1 region of
the HPV genome, which allows detection of a broad range of HPVY types. Furst-round
PCR 15 performed usimg a reaction vohume of 20 ul while 100 ng of DNA 15 used for
cach reaction. For the second-round PCR, 1l ot the first-round PCR product 1s used
in a reaction volume of 20 ul. B-Globin DNA detection should be performed for all
samples as a housekeeping control using another pair of ¢stablished prnimers.
Reactions are performed 1n duplicate, and specific HPV types are confirmed by direct
sequencing using the Mv il primer. The seguencing products are analvzed using an
ABI3730x! genctic analvzer (Apphied Biosystems, Foster City, CA), and sequence
homology can be examined by the use of the NCBI BLAST search program. Another
method of detecting Human papulloma virus from the vaginal tluid collection test strip
is to punch an arca from the mict with whole blood and put 1t 1into a solution of
fixative such as but not hmuted to ThinPrep and put 1t onto a vortex machine. Finally
an amount of the diluted vagnial thid m the fixative can be analysed using
Genebxpert. The sample could also be analysed using other detection machines such
as roche and may reguire to be spun down as part of the protocol. Other protocols of

HPYV detection may also be used on the DBS-card.

(3129] For fiuid collection test strips, other types ot analysis can also be
performed. Thas includes detection of regular health biomarkers such as Hemoglobin
Alc, Lipo profile, Vitamns, Mmerals, Hormones and other kinds of blood

biomarkers. In other embodiments, the DB test sample can be used to detect vinises
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and bactena as well as other cancer tvpes such as endometnal cancer and other cancer
types that can be detected 1n blood. For the liguid menstrual blood sample in the
menstrual cup with lid, the same biomarkers should be present for analvsis however
it will also be possible 1o look at cells and perhaps collect these for later use, ¢.g.,

stem cells have been shown as specificaliy mtercsting.

{3130} in one or more embodiments, the thud collection system mciudes tluids
collection test strip that can be removably integrated into a fluid adsorbent pad. In
one or more embodiments, the thid adsorbent pad can have the features of

conventional feminine menstrual pads.

{31311 In other aspects, menstnual blood 1s collected using absorbent pads or other
torm factors that can be readily separated from the menstrual pad for shipping and
remote analysis. in other ecmbodiments, the DBS testing menstrual pad (the menstrual
pad with a thad collection sinip) can also be incorporated mto a panty liner, a tampon

or a menstrual cup, as will be readily apparent to one of skill i the art.

01372} Fig. SC ilustrates a DBS/DUS-detection card whach detects and/or
measures health markers using colonmetrnic detection methods 690, The detection
card can be mcorporated in feninine bygiene products or urnine collection devices.
The DBES/DUS-detection card can for this embodiment be made of paper which 1s
coated with specific chemucals such as antibodies whach through methods such as
ELISA tests changes color once the analvic of miterest 1s detected. It may employ
lateral tlow as diustrated m Fig. 5C but could altematively be using vertical flow. The
card may or may not have a cover as shown for the 3Bb&-card m Fig. 3B, The
DBS/DUS-detection card has inlets 691 whach collects either the unime or vaginal
fluid and lcads 1t using capillary action (it lateral) or gravity {if vertical) through a
challenging svstem 693, In the channeling system 693 a specific location may be
coated with a specitic molecule {¢.g. an antibody for a target antigen in the vaginal
thed}. Once the vagmal fluid flows through the channels (if paper thudics this will be
due to capillary force} 693 and recaches and soaks the first reaction zone 692, antigens
in the vagmal thuid binds to the antibodies, which have been put on this location.
Because these are not immobilized, antibody-antigen molecules as well as antibodies,
which have not reacted with antigens, will flow by capillary force to reaction zone 2,

694, where anti-antibodies are. These are not able to move and will bind to all the
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antibodics which has not reacted with an antigen. Only the antibody-anfigen
molecules will continue 1ts flow to a third reaction zone. 695 where a colornmetric
detection can take place. 'The color change will be shown on the card either in zone 3,
6495, A control arca to ensure enough thud has run through the detection card may
also be mchided. In this case much hike a pregnancy test the user would have to sce 1o
imes ot color change tor the test to be positive. These detatds i the mstructions will

be clearly descnibed on the back of the detection card.

101331 Fig. 5D illustrates the same card as U but where the resulis are given
mnmediately and interpreted using a mobile device. The camera of a device such as a
maobile phone 698 takes a picture of the arca where the colorimetric change has
happened 6935 and will using 1mage analysis using pixel density 699 convert the color

to a speciiic gquantity ot the analvie.

101 34] {Uther methods and devices for collection menstrual and/or vaginal fluids
for analysis are contemplated. In one or more embodiments, an absorbent pad s a
removable portion of the absorbent pad used to collect menstrual fhind during menses.
The pad portion 1s readily separable from the fenunme pad and can be equipped with
a tab or string for casy removal. Fig. 6 illustrates a menstrual pad or panty liner
where a pull string 681 can be pulled after usage and a cube of the pad 680 from the

highly absorbent laver is pulled out and can be used tor menstrual and vaginal fhod

analvsis.
{3135] In one or more embodiments, the thuds collection test strip 1s an adsorbent

removable strip that 1s secured or securable to a tluid adsorbent pad or menstrual pad.
The flnds collection test sinp can be pecled off after 1t has been soaked with
menstroal or vagmal fhad. Fig. 11 15 a menstroal pad which has a strip 1100 on top of
the top layer 1101 of a menstrual pad. The strip 1100 can be pecled oft atter 1t has
been soaked with menstrual or vagmal fluid. The strip 1100 mav be a separate strnip
the user buys and puts on any pad she 1s already using, or it may already be locaied on
a specific pad. The strip design could ¢.3. be any of the designs described 1 Fig. 8-10,
{31 36] Figs. 12A-12H illustrates how the menstrual cup with hid 100, collection
tubes with menstrual blood 300, used menstrual-pads/panty hincrs 700, DBS-cards
630, square from highly absorbent pad pulied out with string 680, sample collection
devices 800, 900, 1000 and 1100, or used tampons 1250 15 put mnto a mults barncr
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pouch 1220, The mulf: barmer pouch funchions as an air-secured container {0 preserve
the menstrual blood sample trom air and moisture s8¢ 1t may be used for blood analysis
attcr transportation to a remote location. The muits barnier pouch 1220 could contam
an oxidizer and a desiccant and can also be marked with a barcode or 1D number
1230, which the can be used to track samples from users of the products, laboratory,
biobanks or sumilar. The multi barner pouch 1220, with 100, 500, 700, 710, 630, 680
or 800, 900, 1000, 1100, 1250 1s closed and put mnto a pre-stamped envelope 1240,

which 1s mailed to a specitic remote location for analvysis.

(G137} Fig. 13 iHustrates a 1300 mults barner pouch marrnied with an envelope.
{Once a specimen, such as 100, 500, 700, 710, 630, 680 or 800, 900, 1060, 1100, 1250
has been enclosed n the pouch, the opening 1301 of the pouch 1s scaled by shding the
nim 1302 together. The barrters of the pouch 1303 1s made of three layers — an mner,
middic and outer material. The three lavers could be a made of thermoplastic
matenals such as ¢.g. ngid PV, senu-nigid PV, polycarbonate, acrylic, impact-
modified acrvlic, polystyrene, mmpact-moditied polystyrene, ABS, polvethyviene,
polvpropyiene, and combinations thereof. As the pouch 1300 1s scaled by closing
opernung {303, a second closing method 1204 15 activated by removing the release
tiner 1305 from the barner, exposing a senu-~strong adhesive 1306, The mechamism 1s
closed bv folding the barner 1304 down on top of 1302, and scaled by the adhesive
1306 attaching to the outer part of the barner 1307, As the mulfi barmer pouch 1300 15
also an envelope, a pre~filled address 1308 15 printed on the envelope and filed with

pre-pard postage 1309 {o be mailed to a laboratory for analvsis.

(0138} Fig. 14 illustrates a menstrual blood coliection mail-in kit 1400, The
ditferent embodiments of menstrual blood collection shown m Fig 1, 2ZA-E, 3, 4A-B,
SA-B, 6,7, 8A-E, SA-D, 10A-D 11 can be delivered to the women with a fuldl
collection kit as illastrated here with vaginal tlurd collection device 100 as the
cxample. The kit can further consist of mstruction manuals ot ¢.g. how to use
menstrual cups 200, how to seal the bid 300 on a system 100, gundes to collect the
samples m tubes if necesarry, as well as instructions on how to use the tluid coliection
strip dlustrated m Fig. 7to 11, The kut can also mchide regular menstrual pads,
tampons and other menstrual blood collections devices, iniended to be used in a mail-

i procedare.
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(3139] the kit can also consist of a mulfs barrier pouch 1402 such as 1220 or
1300 used tor collection of 100, 500, 700, 710, 630, 680, 800, 900, 1000, 1100, 1230
if there 1s only a mults barner pouch, an envelope with pre-postage stamps 1240 is
aiso enclosed. The samples can then be sent 1 for remote analysis i a laboratory.
The kit also has a unigue D 1403 that can be used to identify the kif, and be used fo

register online on a website, 1n an app or through a sinular service.

{3140 {Once a sampie has been send via mail to a remote storage facility, the
sample can be processed using both exasting sample analvsis methods alreadv 10 use
i commercial and chinical labs as well as new methods lookmg for umguoe

biomarkers found m vaginal fluid,

10141 The biomarkers which can be analvzed are the ones contained i menstrual
blood and vaginal flurd. Specitically, for the thud collection strips HR-HPVY or any
other strain of HPV arc optimal, just as endometnal cancer, HIV viral loads,
freefiocating RNA or DINA s of mitcrest. Other virus, bactena or biomarkers such as
vitamns, munerals, hipid profiles, hormone levels etc, m the blood can be analvzed

and detected.

G142] Fig. 15 illustrates a device 1300 for home testing and analvsis of menstrual
blood or vagmal fluid. Instead of sending the samples 100, 300, 630, 680, 690, 800,
Y00, 10006, 1100 or 1250 to a remote location for analysis, a device for home usage as
presented here may be ideal. The device has an opening 1510 m which a sample 1520
is mserted to using an micrmediary device that can hold the sample, do samplc
preparation or control the volume mserted nto the device. The device 15 specitic for
certain types of menstrual blood coliections such as menstroal blood {as a thud) from
a menstrual cup such as 310, from fluid collection strips such as 800, 900, 1000, 1100,
used tampon 1250, or clectrochemical or optical biosensors as illustrated m 1520, The
device may be able to process all ditferent formats as illustrated in this embodiment.
The device 15 specifically calibrated for menstrual blood and vaginal discharge. In the
case of fluent sample use the device may also have a centrifuge function. Further the
device employs a number of different blood analvsis technigues mcluding
clectrochermical testing, optical testing, polymerase chain reaction, mass spectrometry,
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chemical sequencing, cham-~termination method, de novo sequencing for cutting or
shearing larger DNA fragments, m vitro clonimmg to amphity mdividoal DNA
maolecules, m vitro cloming for amphifving indvidual DNA molecules. Methods such
as next-generation sequencing can also be applied for genome sequencing, genome
resequencing, transcriptome profiling (RNA-5¢q), DNA-protein mteractions {{ChiP-
sequencing ), and epigenome characterization. These methods could be single-
molecuie real-time sequencing, 1on semiconducior, pyrasequencing, sequencing by
synthesis, seguencing by ligation or chain termunation. Methods can also mclude
massively parallel signature sequencig (MP3S), Polony sequencing, 454
pyrosequencing, SULID sequencing, DNA nancball sequencmg, heliscope single
malecule sequencing, Nanopore DNA scquencing or RNAP sequencing. The data
results from the analvsis ¢an be transmtted to a computer or phone or other similar
devises via. USB cabie or wirelessly through Bluctooth, GSM, Wi-Fi, RFID and other
transnussion techmiques not iustrated u this figure. A power outlet 1501 which can
be plugged nto the wall can power the device. The device can also use a jack or mu
jack which can be plugged into the phone to power the system and function as the

transmission of data results.

(3143} Fig. 16A illustrates what happens once a vagmal fluid sample such as
menstrual blood is mtroduced to a sample collection strip such as 1000. The
iustration shows what a sample colicction strip looks like after the protective cover
1001 has been removed. As the blood comes through the mlet 1012, it migrates down
the paper 1020 and 1021, As both paper types in this example 1s filtration paper that
can 1solate plasma, the mlet 1012 will be soaked with larger celis such as red-blood
cells. As the fhnd travels laterally down the filtration paper 1020 and 1021, it will o
plasma windows 1011 be visible as a more clear sample. The sample could here be
¢.g. blood plasma or other smaller cell types. As the sample arrives 1o the blood
laboratory, cither an automated systent or a laboratory technician can punch or cut out
a small sample from the sample collection strip 1000, Fig. 168 illustrates how
samples 1601, 1602, 1603 and 1604 13 punched out. In this example, 1602 1s punched
out from inlet 1012, i the sample paper 1020 has not been stabilized with e.g. a DNA
preservative, the sampie will have the same characternstics as a whole blood sampic.
In this example, 1601 1s a pure plasma sample. Beneath the second mlet 1012 ot the
sample collechion strip 1000, filtration paper 1021 1s incorporated. The tiltration paper
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may be coated with a DNA/RNA stabilizing agent, which will when sample 1603 and

1604 1s punched out from the strip, be different from sample 1601 and 16062,

{31 44] In Fig. 17A, 178 and Fig. 17C a laboratory process 1s dlustrated. Fig. 17A
vustrates how sample materials 1601 1s punched out from the sampie collection strnp
1000, With a pincet 1710, a laboratory technician will in Fig. 178 introduce the
sample 1601 mio a volumetnic flask 1720 with a pre~defined buffer maternial 1725,
The butfer matenal can be a fixative or other requured for processing the biomarker of
mterest. Once the sample 1601 has diluted nto the budfer, it can be miroduced to a

chemical analyzer such as 1730,

{3145} Fig. 18 exemplifics how data from an analysis can be displayed to a user
on an electronic device 1800 such as a webstie or an app on a computer 1810, a
handheld device such as a smartphone 1820 or on a smart~watch 1830, The data can
aiso be displaved m other embodiments such as in glasses connected to the Internet,
as audio through headphones, on a smart-murror by the sink 1n a bathroom, or stmular
product categories. The data mayv be displayed with a number or a graph or sinular.
The data mayv be presented after interpretation from a health care professional or
stmply just as raw data. The data may also be displaved after data handling which s
required for some biomarkers to translate biomarker level i menstrual blood o the

cguivalent in systemic blood.

10146] Followmg are examples of data that the user can subnut m the
app/website: Name, Age, Location {through GPS or [P address), Home address, E-
mati address, Password {to save their profile online), Pin code o access the app (if
brometnic functionality 1s used on a device, this can also be used), Credit card
iformation to order {esting or other services. The users can also mput information
about their menstrual cvcle, and view their cycle i a calendar function. The calendar
page can also display when a period 1s expected, or mdicate when m the menstruation
cvele the women 1s most hikely to be fertile. This data can also be viewed as historical
data. offenng the user an opportunity to track her periods. Further a biomarker menu
iist from which biomarker analvsis can be ordered and results viewed once laboratory

has finished the analvsis 1s available.

{31471 As itlustrated 1o Fig. 19, the data coliected in the app/website 1930 1s

cncrypted and stored 1n a cloud service 1900, When a user receives a menstrual blood
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cotlection device such as 100, 200, 600, 680, 690, 800, 900, 1000 or 1100, the user
registers the SN number 639 or a barcode 63% which may be labeled on the menstrual
blood collection device, the mult: barrier pouch, the mail-in kit 1400 or sumiar. Unce
registered the information 1s encrvpted 19335 and stored m the cloud service 1900,
After the user has used the medical device 100, 200, 600, 680, 690, 80G. 900, 1000 or
1100 1t 15 sent m an envelope 1240 or 1300 with mail 1937 to a blood laboratory 1940
tor blood analysis. Unce the biood sample 1s received at the blood laboratory 1940,
the laboratory registers 1945 the sample mn the cloud service 1900, Afier the blood
laboratory 1940 has mputted the serial number mto the cloud service, the details of
which biomarkers should be analvzed will be avatlable 1946 for the staft so blood
analvsis can be performed. Only the biomarker chosen by the user 1s available for the
staff, which means any other mformation stored about the user specific to the SN
number cannot be viewed. Unce the laboratory has pertormed the analvsis, resulis are
cncrvpted and stored 1945 in the cloud 1900, In the cloud 1900, the encrypted results
can now be sent 1936 back 1o the user. The cloud service 1900 also has an application
program miertace (AP 19535, through which other organizations can get spectfic
access to mformation in the cloud 1930 and the results of a blood analysis. The AP
1955 can have various permission ievels, often controlled by the user, where e.g.
health providers 1950 such as medical doctors, can get access (o specific user
information and blood results. It 1s also posstble to give hmited access to ¢.g. medical
rescarchers 1960 or other providers 1970 such as msurance companics. In some
cmbodiments, a digital service can aggregate the cumulative, collected results of a
menstrual thod analysis. The aggregated data can provide an opportumty to tind new
mtormation from the total amount of fluid analvsis.

(31 48] It wall be appreciated by those skilled i the art that the mvention can take
many forms, and that such forms are within the scope of the mvention as claimed.
Therefore, the spirtt and scope of the appended claims should not be fumtted to the

descrnptions of the preferred versions contammed herein.
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CLAIMS
1. A vagmal fluid collection system comprising:
a fluid pervious top face sheet:
a thurd tmpervious backing sheet;
an absorbent pad disposed between the face sheet and backing sheet; and

a fluid collection test strip having a grippable portion extending from an edge
of the strip, the fluid collection test strip disposed mn thidic contact with the
absorbent pad;

wherein at least one of the backing sheet or the top face sheet compnises an

opering sized to allow the removal and/or msertion of the fluds collection test

strtp from the tluid collection system.

2. The collection system of claim 1, wherein the gnppable portion 1s disposed n
the top face opening.

3. the collection system of claim |, wherein the grnippable porfion is disposed 1n
the backing sheet opening.

4 The collection system of anv one of clamms 1-3, wherein the fluid collection
test strip 1s disposed between the top face sheet and the absorbent pad.

3. The collection system of claim 4, wheremn the fiuid collection fest strip 1s
disposed in a recess defined 1 the absorbent pad.

5. ‘The collection system of claim 4, wherein the fluid collection test strip 1s
disposed m a pocket located on the absorbent pad.

7. The collection system of claim 6, wherein the pocket 1s comprnised of the top
face sheet selectively adhered and non-adhered to the absorbent pad o define
the pocket.

8. the collection system of claim 7, wherein the pocket comprises the opening
sized 1o allow the removal and/or msertion of the fluids collection test stap.

9. ‘the collection system of claim 1, wherein the fluwds collection test strip

comprises a fiuid absorbing laver disposed between upper and lower
protective layers, the upper and lower protective lavers comprising at feast one
opening, said at least one opening positioned to provide thidic contact with

the absorbent pad.
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The collection system of claim 9, further compnising a flud mmpervious laver
disposed between the upper protective laver and the thud absorbing laver, the
fluid impervious laver comprising at ieast one opening to aliow thwd flow to
the thund adsorbing laver.

‘The collection system of claim Y or 10, wherein the upper and lower protective
layers and/or the thiid impervious layer, when present, compnse a plurality of
Openings.

The collection system any one of claims Y-11, wheremn the thud adsorbing
laver comprises a plurality of fluid adsorbing zones.

the coliection system of claim 12, wherein the plurality of thuad adsorbing
zones are fludically 1solated from one another and i fluidic communication
with different opemngs in the upper and lower protective layers.

the collection system of any one of claims 9-13, wherein the fthud adsorbing
laver comprises at icast one wholie blood test strip.

The collection system of anv one of claums 9-13, wherein the thud adsorbing
laver comprises at least one plasma-separating test strip.

The collection system of any of claim 15, wherein the thuds collection test
strip 15 coated and/or selected to have a pore size suitable to filter blood cellis.
‘the collection system of any one of claims 9-13, wheremn the thad adsorbing
layer comprisces at least one plasma-separafing fest strip and at least one whole
blood test strip.

The collection system of claim 17, wheremn the plurality of test stops are n the
same laver.

the collection system of claim 1, wherein the thuds collection test strp
comprises a non-adsorbent sheet having at least one fiuid adsorbent region in
fluidic communication with the adsorbent pad.

‘The collection system of any of claim 1-20, wherein the thads collection test
strip comprises a color mdicator selected to provide a visual ndication of the
presence of a biomarker 1 a vaginal fluid.

The collection system of claim 20, wherein the color imndicator 1s readablc
using a mobile device or other clectronic reader.

The coliection system of any of claims 1-21, wherein the fluids collection test

strip comprises a computer readable wdentifier, RFID or other kind of 1.
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32,

29,

The collection system of any of claims 22, further comprising packaging for
use 1n shipping the fluids coliection test strip or component thercot .

{he collection system of claim 23, wherewn the packaging comprises an
envelope having a multi-barrier pouch micgrally mseried mto the envelope.

A vagmnal flaids collection test strip, comprismg:

a thud absorbing laver disposed between upper and lower protective lavers,
the upper and lower protective layvers compnsing at least one opening, said at
lcast onc openmg positioned to provide fluidic communication to the Hiuid
aborbing layer and the fluid adsorbing laver comprising a plasma-separating

fest strip:

a thurd mmpervious layer disposed between the upper protective layer and the
flurd absorbing laver, the fhumd vopervious layer comprising a first opening 1o
allow fhud flow to the fluid adsorbing laver and a second openming defining a
window for viewing separated plasma.
The vaginal tluids coliection test strip of claim 235, wheren the upper and
lower protective lavers comprises a plurality of openings.
‘the vaginal thads collection test strip of claim 2265, wherein the floid
adsorbmg layer comprises a plurality of thud adsorbing zones.
the vaginal fluids coliection test strip of claim 27, wherein the plurahity of
fluid adsorbmg zones are thudically isolated from one another and 1o fluidic
communication with different openings m the upper and lower protective
layers.
the vagmal fluids coliection test strip of any one ot claims 28, wheremn the
fluid adsorbing laver comprises at least one plasma-separating test stnp and at
least one whole blood test strip.
the vaginal flnds collection test strip of any one of 27, wheremn the fhnd
adsorbmg laver comprnises two plasma-separating test strps.
The vagmal fluids collection iest strip of any of claim 25-30, whercin the
fluds collection test strip comprises a color indicator selected to provide a
visual indication of the presence of a biomarker in a vagmnal tlud.
The vagmal thuds colliection test strip of claim 30, wheren the fluids
coliection test strip comprises a computer readable identificr, RVID or other
kind of 1D
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A vaginal fhnd collection svstem comprising:

an absorbent layer having a separable absorbent portion, the separable
absorbent portion m thudic contact with the absorbent layer, wherem the
absorbent laver 15 miegrated nto a tampon, panty liner or menstrual pad.

‘The collection system of claim 33, wherein the absorbent laver comprnises an
opening, wherem said opening provides access to the separabie absorbent
portion and wherem the opening 1s sized to permit passage of the separable
absorbent portion.

The collection system of claim 33, wherein the separable absorbent portion 1s
attached to a string accessible external to the tampon, panty hiner or menstrual
pad.

‘The collection system of claim 33, further comprising packaging for use in
shipping the separable absorbent portion.

A vaginal fhud collection svstem comprising:

a thid receptacie having an open top end and extending to a closed bottom
end and an optional stem attached to the receptacle at the bottom end thereof,
the receptacic having an mner wall and an outer wall and a rim extending

circumierentially around the open top end; and

a lid dimensioncd to fit on the rim of the open top end of the receptacie, the id
having an upper surface and a lower surface, wherem the cap and the nm of
the receptacie are dimensioned and arranged to engage to form a Hnd tight

seal.

¢ collection system of claim 37, compnsing complementary threaded
srooves on the id and the rim of the receptacie.

‘the collection system of claim 37, comprising depressions or slots located on

the nim of the receptacle and protrusions located on a circumicrence of the hd,

wherein the protrusions are capable of engagement with the depressions.
the coliection system of claim 37, wherein the hid and rim of the receptacle
comprise a ball and socket mechanism.

¢ collection system of claim 37, wherein the sealing mechanism comprises

a snap-fit mechanism.



CA 030164595 2018-08-31

WO 2017/161378 PCT/US2017/023246

42. The collection system of claim 37, wheremn the hid can mclude an adhesive-

backed sheet posttionable to form an adhesive seal with the receptacie rim.

43, 1he collection system ot any of claim 37 to 42, turther comprising an addifive.
e ¢ collection system of claim 43, wherein the additive 15 an anfi~coagulant,

preservative or antibiotic or other chemicals which may be used for the
diagnostic assay or to lyse celis.

45, 'The collection system of claim 43, wheren the additive coats the mner wall of
the cup and/or the lower surtace of the hid.

46.  'The collection system of claim 43, wherein the additive 1s a thad or solid
housed within the receptacie.

47.  'the collection systenm of claim 43, comprising a contammer housing the addifive
scparate from the receptacle.

4%.  'the collection system of any of claims 37-47, further compnsing a collection

tube for storage of a vaginal fluid.

49 The collection system of claim 48, wheremn the collection tube houses an
additive.
50. tThe collection system of claim 49, wherein the additive 1s an anti-coagulant,

preservative and/or antibiotic or other chenucals for preservation of vaginal

fluid or uschul 1n the diagnostic chemical processes.

51 the collection system of claim 49, wherein the additive coats the mner wall of
the collection tube.

52.  The collection system of claim 49, wheremn the additive 15 a thud or sohd
housed withm the collection tube.

53 The coliection system of any of claims 37-52, wherein the receptacle and/or
the id comprises a computer readable dentificr, RFID or any other kind of
1183

54.  'The collection system of any of clanms 53, further comprising packagmg for
use i shipping the sealed menstrual cup or the coliection tube,

35 A method of analyzing vaginal fluid, comprising:

collecting vagmnal fluird 1 a vaginal fhuid coliecting system according to anv of

clatms 1-54; and

analyzing the collected vagmal thad.

36
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56.  The method of claim 33, further comprising transporting the collected vaginal

fluid to a location for analysis.

37. The method of claim 55, further comprising receiving analyiical data relating
to the analysis of the vagmal fluid sample.

58.  'The method of any one of claim 55-537, wherein the collection device 15 a dried
blood spot test strip and the analysis comprises screening for presence of
human papilioma virus.

59,  The method of any one of claym 55-37, wherein the collection device 18 a dred
blood spot test sinp and the analysis comprises detection or screening of any
other health related biomarker includig but not limited other viruses, bacternia
and fungs.

60. A urine collection system comprising.

a thuid pervious top face sheet;

a thid impervious backing sheet;

an absorbent pad disposed between the face sheet and backing sheet: and

a urine collection test strip having a grippable portion exiending from an edge
of the strip, the fluid collection test strip disposed 1 fimdic contact with the

absorbent pad:

wherein at least one of the backing shect or the top face sheet comprises an
opering sized to allow the removal and/or msertion of the fhuds coliection {est

strip from the thud collection system,

wherein the absorbent pad is mtegrated mio a diaper or a femumune hvgicne

product.

37
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