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WHAT IS CLAIMED 1S:

- 1. Amethod of detecting non-endotoxin pyrogens in a sample gomprising the

s’teps of:

combining a monocyte-containing reagent and the sample/fo be tested in a
first assay system which comprises at least one surface compriging polypropylene,
wherein the monocyte-containing reagent comprises peripheral blood mononuclear
celis or monocytic cell fine cells, is in contact with said surjédce, and is present in said
assay system at a high call density;

incubating the monocyte-containing reagent gid the sample, wherein the
monocyte-containing reagent produceé & cytokine fr an endogenous mediator of the
inflarmmatory response;

transferring the contents of the first asgay system to a second assay system
which comprises at least one surface treatgd with an antibody to a cytokine or an
endogenous mediator of the inflammatopy response; and

assaying the second assay sygtem for ihe presence of cytokine or
endogenous mediator bound to the Antibody on the surfacs; whersby ah elevated
level of cytokine or endogenous pediator bound to the surface indicates the
presence of pyrogens in the safnple ested.

2. A method of defecting non-endotoxin pyrogené in a parenierally
administerad medical product comprising the steps of:

combining a wionocyte-containing reagent and the medical product fo be
tested in & first asgay system which comprises at least one surface comprising
polypropylens,
is in contact

erein the monocyte-containing reagent comprises whole biood and
th said surface;
incybating the monocyte-conitaining reagent and the medical product, wherein

the mongCyte-containing reagent produces 1L-6;
ransferring the contents of the first assay system 1o 2 second assay system
comprisés at least one surface treated with an antibody to IL-6; and

assaying the second asséy system for the presence of IL-8 bound fo the
antibody on the surface; whereby an elevated level of IL-6 bound to the surface
indicates the presence of pyrogens in the medical product tested.

3G




10

3. A method of detecting non-endofoxin pyrogens in a parenterally
administered medical product comprising the steps of:
combining a monocyte-containing reagent and the medical prodydct to be
tested in an assay system which comprises at ieast one surface co
polypropylene and at least one surface treated with an antibody to/lL-6, wherein the
monocyte-containing reagent comprises whole blood and is in gontact with said
surface comprising polypropylene; and '
assaying the assay systern for the presence of IL-f/bound to the antibody on
the surface; whereby an elevaied level of IL-6 bound fo the surface indicates the
presence of pyrogens in the medical product tested.
4. A method of culturing cells contained/within a monocyte-containing
reagent for use in a non-endotoxin pyrogen aSsay comprising the step of:
combining the monocyte-containing reagent and a sample o be tested in an
assay sysitem which comprises at least One surface comprising polypropylene,
wherein the monocyie-containing reagent comprisss peripheral blood mononuciear

cells or monocytic cell line cells, is Ain contact with said surface, and is present in said
assay system at a high cell dengity.

8. The method of
microtiter well shaped sych that the monocyte-containing reagent is concentrated as
compared to a flat-boftomed microtiter well, at lsast one surface of said well

im 4 wherein the assay system comprisss at least ans

comprises polyproplene, and the monocyte-containing reagent is present in such

well at a high cell density.

e method of claim 1 or 2 wherein at least one of the first and second
assay system includes at least one microtifer well, and the surface(s) is at least a
portioyf of the interior of the microtiter well.

7. The method of ciaim 3 or 4 wherein the assay system includes at lsast one

microtiter well, and the surface(s) is at least a portion of the interior of the microtiter

well,
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8. The method of any one of claims 5-7 wherein the well is shaped sych that
the monooyte-containing reagent is concentrated to provide greater cell o Cell
contact as compared {o a flat-bottormed microtiter well.

9. The method of any one of claims 5-7 wherein the microtter well comprises
an open top, an upper region extending downwardly from the opén top, and a bottom
wall tapering in diameter from & location above the lowest poirit to the lowest point.

10. The method of any one of claims 5-7 wherein the microfiter well
comprises an open top, an uppser region aextending downwardly from the open top
having a top end and a bottom end, and z bottom rggion having a fop end and a.
lowest point, the bottom region extending from thé bottom end of the upper region
and tapering in diametar more rapidty than the/upper region from the top end of the

bottom region toward the lowest point.

11. The method of claim 9 whefein the bottom wall of said microtiter well is
non-planar, curved, parabolic or downwardly extending.

12. The method of any/bne of claims 5-7 wherein the sides of said microtiter
well are sloped inward.

13. The method/of claim 5 wherein the assay system comprises at ieast one
surface treated with gh antibody to & cytokine, and the surface on which the antibody
is applied is at leagt a portion of the interior of said microtiter well.

14. THe method of claim 13 wherein the antibody is an antibody o an
endogenoys mediator of the inflammatory response.

18. The method of claim 14 wherein the endogenous mediator is endothelin.
16. The method of claim & further comprising the step of assaying the assay
system for the presence of cytokine or endogenous mediator bound to the antibody

on the surfacs; whereby an elevated level of cylokine or endogenous mediator bound
to the surface indicates the presence of pyrogens in the sample tested.
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, 17. The method of any one of claims 1, 13 or 16 wherein the cyfoking/fs
selected from the group consisting of interleukin-1 (IL-1), interleukin-1ra (ILAra),
interfeukin-6 (IL.-8), interleukin-8 {IL-8), and tumor necrosis factor-a (TNEAa).

18. The method of claim 17 wherein the cytokine is IL~6.

18. The method of any one of claims 1-18 wherein the/antibody is &
potyclonal antibody.

20. The method of any one of claims 1-18 whe
monocional antibody.

21. The method of any one of claim 1-20 wherein the assay system(s) is a
ay (ELISA), a radio-iabeled
immunoassay, or a fluorescence-labeled jimunocassay.

colorimetric enzyme-linked immunosorbent

22. The method of any ane of claims 1 or 4-21 wherein the monocytic cell

line comprises a human monocytig/ cefl fine.

23. The method of clgim 22 wherein the monocytic cell line is MONOMAGC-6,
THP-1, or 288C.

24. The methgd of any one of claims 1 and 4-21 wherein the monocytic cell
line comprises a cell line having endogenous CD14 and Toll-like recepiors or which
has hesn transfedted with CD14 andfor Tollike receptors and/or reporter genes for

inflammatory gf pyrogenic mediators.

249. The method of any one of ciaims 1 and 4-24 wherein the sample is a
parenjgralty administered medical product.

26. The method of any one of claims 2, 3 and 25 wherein the parenterally

administered medical product is selected form the group consisting of a blood

product, dialysis solution, vaccine, and plasma expander.
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27. The method of any one of claims 1 and 4-26 wherein the monogyte-
containing reagent is present in said assay system at & cell density of at jéast about
250,000, 500,000, 600,000, 700,000, 800,000, 800,000, 1,000,000, 1,400,000,
1,200,000, 1,300,000, 1,400,000, 1,500,000, 1,600,000, 1,700,000/1,800,000,
1,800,000 or 2,000,000 celis per well.

28. The method of any oné of claims 1 and 4-27 whgrein the peripheral blood
mononuclear celis comprise human peripheral blood mononuclear celis:

28. The method of any one of claims 2, 3, 642, 18-21 and 26 whersin the
monocyte-containing reagent further cornprises ailuent.

30. The method of claim 29 wherein fhe diluent is RPM| media.

31. The method of any one of ¢faims 2, 3, 6-12, 18-21, 26, 29 and 30
whersin the monocyte-containing reagent further comprises an anticoagulant .

32. The method of any gne of claims 2, 3, 6-12, 19-21, 26 and 28-31 wherein
the whole biocod comprises hman whole blood.

33. The method/Af any ons of claims 2, 3, 6-12, 19-21, 26 and 29-31 wherein
the monocyte-containinhg reagent is present in said assay system at a cell density of
greater ihan about A 00,000, 200,000, 210,000, 220,000, 230,000, 240,000, 250,000,
260,000, 270,004, 280,000, 280,000, 300,000, 310,000, 320,000, 330,000, 340,000,
350,000, 360,400, 370,000, 380,000, 390,000 or 400,000 peripheral blood

mononucledr celis per wsll,

34. A diagnostic kit comprising:
a microtiter plate comprising a plurality of microtiter wells shaped such that
lIs contained in each well are concentrated as compared to a fiat-botomed
ﬁicroﬁter well, a surface of said well comprising polypropylene; and

a cryopreserved monocyte-containing reagent which is contained in the wells
of said plate, wherein the monocyte-containing reagent comprises cryopreserved
peripheral blood mononuciear celis or cryopreserved monocytic cell line cells, is in
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contact with the surfaces of said wells, and is present in said well at a high
density.

35. A diagnostic kit comprising:

comprising a piurality of microtiter wells shaped such that cells contained in each well
are concenirated as compared {o a flat-bottomed microtitsr’ well, & surface of said
well comprising polypropyleng;
‘a cryopreserved monocyte-containing reagenywhich is contained in the wells
of said plate, wherein the monocyte-containing regdent comprises cryopreserved
whole biood and is in contact with the surfaces gf said wells; and

an antibody to IL-8.

36. The kit of claim 34 or 35 whefein said well further comprises a barrier
which is impervious o monocytes.

37. The kit of claim 36 wherein said barrier comprises 8 membrane, a grid, a
sieve, or a sifter. '




WHAT IS CLAIMED IS:

1. A method of detecting non-endotoxin pyrogens in a sample comprising the steps of:
(A) combining a monocyte-containing reagent and the sample to be tested in a first
assay system which includes at least one microtiter well shaped such that the monocyte-
containing reagent is concentrated to provide greater cell to cell contact as compared to
a flat-bottomed microtiter well, wherein the surface of the microtiter well comprises a
polypropylene coaﬁng or the entire microtiter well is composed of polypropylene;
(B) incubating the monocyte-containing reagent and the sample, wherein, when the
sample comprises a pyrogen, the monocyte-containing reagent produces a cytokine or
an endogenous mediator of the inflammatory response;
(C) transferring the contents of the first assay system to a second assay system
which comprises at least one surface treated with an antibody to the cytokine or
endogenous mediator of the inflammatory response; and
(D)  assaying the second assay system for the presence of cytokine or endogenous
mediator bound to the antibody on the surface;

whereby an elevated level of cytokine or endogenous mediator bound to the surface indicates

the presence of the pyrogens in the sample tested.

2. A method of detecting non-endotoxin pyrogens in a sample comprising the steps of:
(A)  combining a monocyte-containing reagent and the sample to be tested in an
assay system comprising (i) at least one microtiter well shaped such that the monocyte-
containing reagent is concentrated to provide greater cell to cell contact as compared to
a flat-bottomed microtiter well, wherein the surface of the microtiter well comprises a
polypropylene coating or the entire microtiter well is composed of polypropylene, and (ii)
at least one surface treated with an antibody to a cytokine or an endogenous mediator of
the inflammatory response;
(B) incubating the monocyte-containing reagent and the sample, wherein, when the
sample comprises a pyrogen, the monocyte-containing reagent produces a cytokine or
an endogenous mediator of the inflammatory response, and
(©) assaying the assay system for the presence of cytokine or endogenous mediator
bound to the antibody on the surface;
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whereby an elevated level of cytokine or endogenous mediator bound to the surface indicates

the presence of the pyrogens in the sample tested.

3. The method of claim 1 or 2 wherein the cytokine is selected from the group consisting of
interleukin-1 (IL-1), interleukin-1ra (IL-1ra), interleukin-6 (IL-6), interleukin-8 (IL-8), and tumor

necrosis factor-a (TNF-a).

4, The method of claim 3 wherein the cytokine is [L-6.
5. The method of claim 1 or 2 wherein the endogenous mediator is endothelin.;
6. The method of any one of claims 1 to 5 wherein the sample is a medical product for

parenteral administration.

7. The method of claim 6 wherein the medical product is a blood product, dialysis solution,

vaccine, or plasma expander.

8. The method of any one of claims 1 to 7 wherein the microtiter well comprises an open
top, an upper region extending downwardly from the open top, and a bottom wall tapering in

diameter from a location above the lowest point to the lowest point.

9. The method of any one of claims 1 to 7 wherein the microtiter well comprises an open
top, an upper region extenduivng downwardly from the open top having a top end and a bottom
end, and a bottom region having a top end and a lowest point, the bottom region extending from
the bottom end of the upper region and tapering in diameter more rapidly than the upper region
from the top end of the bottom region toward the lowest point.

10. The method of claim 9 wherein the bottom wall of said microtiter well is non-planar,
curved, parabolic or downwardly extending, or the sides of said microtiter well are sloped

inward.

1. The method of any one of claims 1 to 10 wherein the assay system(s) is a colorimetric
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enzyme-linked immunosorbent assay (ELISA), a radio-labeled immunoassay, or a fluorescence-

labeled immunoassay.

12. The method of any one of claims 1 to 11, wherein the monocyte-containing reagent

comprises peripheral blood mononuclear cells (PBMCs) or monocytic cell line cells.

13. The method of claim 12, wherein the monocytic cell line comprises a human monocytic cell

line.

14. The method of claim 13, wherein the monocytic cell line |s MONOMAC-6, THP-1, or
28SC.

15. The method of claim 12, wherein the monocytic cell line comprises a cell line having
endogenous CD14 and Toll-like receptors or which has been transfected with CD14 and/or Toll-

like receptors and/or reporter genes for inflammatory or pyrogenic mediators.
16. The method of claim 12, wherein the PBMCs are human PBMCs.

17. The method of claim 12, wherein the monocyte-containing reagent is present in said

assay system at a cell density which is higher than the cell density of monocytes in whole blood.

18. The method of claim 12, wherein the monocyte-containing reagent is present in said
assay system at a cell density of at least or about 250,000 cells per well, at least or about
500,000 cells per well, at least or about 600,000 cells per well, at least or about 700,000 cells
per well, at least or about 800,000 cells per weli, at least or about 900,000 cells per well, at least
or about 1,000,000 cells per well, at least or about 1,100,000 cells per well, at least or about
1,200,000 cells per well, at least or about 1,300,000 cells per well, at least or about 1,400,000
cells per well, at least or about 1,500,000 cells per well, at least or about 1,600,000 celis per
well, at least or about 1,700,000 cells per well, at least or about 1,800,000 cells per well, at least
or about 1,900,000 cells per well, at least or about 2,000,000 cells per well, wherein the cell
density does not exceed a maximum cell density at which insufficient cell nutrients exist in the

volume of reagent within the well to properly maintain the cells in the well.
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19. The method of any one of claims 1 to 18, wherein the monocyte-containing reagent

comprises whole blood.
20. The method of claim 19, wherein the whole blood comprises human whole blood.

21. A method of testing a sample, comprising the steps of: combining a monocyte-containing
reagent and a sample to be tested in a first assay system which includes at least one microtiter
well shaped such that the monocyte-containing reagent is concentrated to provide greater cell to
cell contact as compared to a flat-bottomed microtiter well, wherein the surface of the microfiter
well comprises a polypropylene coating or thé entire microtiter well is composed of
polypropylene; incubating the monocyte-containing reagent and the sample; transferring the
contents of the first assay system to a second assay system which comprises at least one
surface treated with an antibody to the cytokine or endogenous mediator of the inflammatory
response; and assaying the second assay system for the presence of cytokine or endogenous
mediator bound to the antibody on the surface, whereby the sample is tested.

22, A method of testing a sample, comprising the steps of: .combining a monocyte-containing
reagent and a sample to be tested in a first assay system comprising (i) at least one microtiter
well shaped such that the monocyte-containing reagent is concentrated to provide greater cell to
cell contact as compared to a flat-bottomed microtiter well, wherein the surface of the microtiter
well comprises a polypropylene coating or the entire microtiter well is composed of
polypropylene and (ii) at least one surface treated with an antibody to the cytokine or
endogenous mediator of the inflammatory response; incubating the monocyte-containing
reagent and the sample; and assaying the assay system for the presence of cytokine or

endogenous mediator bound to the antibody on the surface, whereby the sample is tested.

23. The method of claim 21 or 22, wherein the sample is a pharmaceutical, nutrient, or

medical product.

24. The method of any one of claims 21 to 23, wherein the cytokine or endogenous mediator

of the inflammatory response is a proinflammatory cytokine or a Th1 cytokine.

25. The method of claim 24, wherein cytokine or endogenous mediator of the inflammatory

response is TNF-alpha, IL-2, IFN, or IL-8.
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26. The method of any one of claims 21 to 25, wherein the microtiter well comprises an open
top, an upper region extending downwardly from the open top, and a bottom wall tapering in

diameter from a location above the lowest point to the lowest point.

27. The method of any one of claims 21 to 25, wherein the microtiter well comprises an open
top, an upper region extending downwardly from the open top having a top end and a bottom
end, and a bottom region having a top end and a lowest point, the bottom region extending from
the bottom end of the upper region and tapering in diameter more rapidly than the upper region

from the top end of the bottom region toward the lowest point.

28. The method of claim 26, wherein the bottom wall of said microtiter well is non-planar,
curved, parabolic or downwardly extending, or the sides of said microtiter well are sloped

inward.

29. The method of any one of claims 21 to 28, wherein the monocyte-containing reagent

comprises peripheral blood mononuclear cells or monocytic cell line cells.

30. The method of claim 29, wherein the monocytic cell line comprises a human monocytic
cell line selected from the group consisting of: MONOMAC-6, THP-1, 28SC, and a cell line
having endogenocus CD14 and Toll-like receptors or which has been transfected with CD14

and/or Toll-like receptors and/or reporter genes for inflammatory or pyrogenic mediators.

31. The method of any one of claims 21 to 30, wherein the monocyte-containing reagent
comprises a number of cells sufficient to provide at least or about 125,000 cells per well of the

first assay system.

32. An in vitro pyrogen test, comprising the steps of:

(a) combining a monocyte-containing reagent and a sample to be tested in a first
assay system which includes a microtiter plate comprising a plurality of microtiter
wells, shaped such that the monocyte-containing reagent is concentrated to
provide greater cell to cell contact as compared to a flat-bottomed microtiter well

wherein the bottom wall of each microtiter well is non-planar, curved, parabolic or
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(d)

downwardly extending and wherein the surface of each microtiter well comprises

a polypropylene coating or the entire microtiter well is composed of

polypropylene;

" incubating the monocyte-containing reagent and the sample, wherein, when the

sample comprises a pyrogen, the monocyte-containing reagent produces a
cytokine or an endogenous mediator of the inflammatory response;

transferring the contents of the first assay system to a second assay system
which comprises at least one surface treated with an antibody to the cytokine or
endogenous mediator of the inflammatory response; and

assaying the second assay system for the presence of cytokine or endogenous
mediator bound to the antibody on the surface whereby an elevated level of the
cytokine or endogenous mediator bound to the surface indicates the presence of

pyrogens in the sample tested.

An in vitro pyrogen test, comprising the steps of:

(a)

combining a monocyte-containing reagent and a sample to be tested in a first
assay system comprising (i) a microtiter plate comprising a plurality of microtiter
wells, shaped such that the monocyte-containing reagent is concentrated to
provide greater cell to cell contact as compared to a flat-bottomed microtiter well,
wherein the bottom wall of each microtiter well is non-planar, curved, parabolic or
downwardly extending and wherein the surface of each microtiter well comprises
a polypropylene coating or the entire microtiter well is composed of
polypropylene and wherein, when the sample comprises a pyrogen, the
monocyte-containing reagent produces a cytokine or an endogenous mediator of
the inflammatory response, and (ii) at least one surface treated with an antibody
to the cytokine or endogenous mediator of the inflammatory response;

incubating the monocyte-containing reagent and the sample; and

assaying the assay system for the presence of cytokine or endogenous mediator
bound to the antibody on the surface whereby an elevated level of the cytokine or
endogenous mediator bound to the surface indicates the presence of pyrogens in

the sample tested.
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34, The in vitro pyrogen test of claim 32 or 33, wherein the sample is a pharmaceutical,
nutrient, or medical product.

35. The in vitro pyrogen test of any one of claims 32 to 34, wherein the cytokine or
endogenous mediator of the inflammatory response is a proinflammatory cytokine or a Th1
cytokine.

36.  The in vitro pyrogen test of any one of claims 32 to 34, wherein the cytokine or
endogenous mediator of the inflammatory response is IL-2, IFN, IL-1, IL-1ra, IL-6, IL-8, TNF- q,
or endothelin.

37. The in vitro pyrogen test of claim 32 or 33, wherein the sides of said microtiter well are
sloped inward.

38. The in vitro pyrogen test of any one of claims 32 to 37, wherein the monocyte-containing
reagent comprises peripheral blood mononuclear cells or monocytic cell line cells, optionally,
wherein the monocytic cell line comprises a human monocytic cell line selected from the group
consisting of: MONOMAC-6, THP-1, 28SC, and a cell line having endogenous CD14 and Toll-
like receptors or which has been transfected with CD14 and/or Toll-like receptors and/or

- reporter genes for inflammatory or pyrogenic mediators.

39. The in vitro pyrogen test of any one of claims 1 to 7, wherein the monocyte-containing
reagent comprises a number of cells sufficient to provide at least or about 125,000 cells per well

of the first assay system.

40. A diagnostic kit for use in the in vitro pyrogen test of any of the preceding claims,
comprising (i) an assay system comprising a microtiter plate comprising a plurality of microtiter
wells, each well shaped such that, when a monocyte containing reagent is present in the
microtiter wells, the monocyte-containing reagent is concentrated to provide greater cell to cell
contact, as compared to a flat-bottomed well, wherein the bottom wall of each microtiter well is
non-planar, curved, parabolic or downwardly extending and wherein the surface of each well
comprises a polypropylene coating or the entire well is composed of polypropylene, and (ii) a
cryopreserved monocyte containing reagent comprising cryopreserved whole blood,

cryopreserved peripheral blood mononuclear cells (PBMCs), or cryopreserved monocytic cell
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line cells; and, wherein either the assay system further comprises at least one surface treated
with an antibody to a cytokine or endogenous mediator of an inflammatory response, or the kit
comprises a second assay system comprising at least one surface treated with an antibody to a
cytokine or endogenous mediator of an inflammatory response, wherein the cytokine or

endogenous mediator is one that is produced by the monocyte-containing reagent.

41. The diagnostic kit of claim 40, wherein the cytokine or endogenous mediator of an
inflammatory response is IL-2, IFN, IL-1, IL-1ra, IL-6, IL-8, TNF- a, or endothelin.

42. The diagnostic kit of claim 40, wherein each microtiter well of the microtiter plate

comprises cryopreserved monocytes, optionally at the optimurﬁ number-of cells per well.

43. The diagnostic kit of claim 40, wherein the cryopreserved peripheral blood mononuclear
cells or cryopreserved monocytic cell line cells are present in a well of the microtiter plate at a

cell density of at least about 250,000 cells per well.

44. The diagnostic kit of claim 40, wherein the cryopreserved whole blood is present in a
well of the microtiter plate at a cell density of at least about 100,000 PBMCs per well.

45, A diagnostic kit comprising: a cryopreserved monocyte-containing reagent a microtiter
plate comprising a plurality of microtiter wells shaped such that the monocyte-containing
reagent is concentrated to provide greater cell to cell contact as compared to a flat-bottomed
microtiter well, wherein each microtiter well comprises a bottom wall that is non-planar, curved,
parabolic or downwardly extending, wherein the surface of the microtiter well comprises a
polypropylene coating or the entire microtiter well is composed of polypropylene and either the
assay system further comprises at least one surface treated with an antibody to a cytokine or an
endogenous mediator of an inflammatory response, or the kit comprises a second assay system
comprising at least one surface treated with an antibody to a cytokine or an endogenous
mediator of an inflammatory response, wherein the cytokine or endogenous mediator of an
inflammatory response is a cytokine or endogenous mediator of the inflammatory response that

is produced by the monocyte-containing reagent when exposed to a sample that comprises a

pyrogen.
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