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for quantitication of pyrogen contents. The inflection point corresponds to pyrogen content. For the conventional LPS detection, Limulus amebocyte lysates (LAL) are LTA (ug/mL) ype p P f

the unique valid dilution/optimal concentration. used for this detection.
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PURPOSE ( ) PyroDex Acceptance Criteria for a Valid MAT
Biological responses in the Monocyte Activation Test (MAT) follow non- . . - .
linear patterns, either sigmoidal (Lipopolysaccharide or LPS-type) or Acceptance criterion Speuflcatlons
bi haSiC LTA't e . [ [ [ [ ) . o
phasic (LTAtype) Iterative two-fold serial dilutions of test article Cell viability . 290%
The MAT requires two-fold serial dilutions of samples to establish the Lipopolysaccharides . . . _ _ s
secretory pattern of the pro-inflammatory cytokine biomarker. Measuring a (PLPS) Slngldal pattern: LPS'type response Adjusted live cell density for activation * >2.5x10° cells/mL
single data point or sample dilution cannot provide an accurate — Coefficient of determination of standard
quantification of sample pyrogen content. Non-LPS Pyrogens E curve [IL-6 vs reference standard endotoxin « >0.980
Optimal sample dilution corresponds to the inflection point of the 25000 ! Bif y R (RSE)] R2
secretory pattern, is unique, non-ambiguous, and specific. Its interpolated (NLP) ils‘zoooo : ' .urtca I0n or intlection Iterative exhaustive serial dilutions (IESD)of , 515 cerial 2-fold
values result in valid quantification of the sample’s pyrogen concentration. I 15000 ! pom. ;'I _
All other dilutions result in equivocal paired concentrations, which should Current paradigm: Pyrogens = killers of "N ARRERRRARERTIREE: L iXRRRERELEERRRY y zglr?-:(:nbiguous sample lHutions
be considered invalid. This algorithm allows the determination of pyrogen Endotoxin = Lipopolysaccharide (LPS) clinical trials — 10099 . Representative of the pyrogen ‘Definitive product pyrogenicity profile e Biphasic or
contents with ineluctable or foolproof accuracy. 5000 content of the sample (DPPP or D3P) by IL-6 release from IESD . Sigmoidal
Proposed new definition: Pyrogens are substances . - Valid concentration
Endotoxin = that cause severe adverse IR SR AR R P SR
O Bj ECTIVE (S) e oposacchare (ot P events including: Dilution Fa::to? oEA®
+ DAMP (damage-associated molecular e Fever :
satterns . Sepsis 1. The pyrogen world is larger than we thought
« Rules applied to bacterial endotoxin tests are non-applicable to v Pti\""" ;Pathoge“'aSSOC‘ated molecular  Multiple organ failure 2. Pyrogens are “killers” of clinical trials
: : : : : : patterns - . . .
oiological responses, especially the validation requirement of > Dl LTA-induced biphasic response pattern: 3. The right tool for pyrogen detection is the Monocyte Activation Test.
Inearity. : 3y . .
e Y | . P o - ] The rlght tool for pyrogen detection: Equwocal coordinates 4. The establishment of definitive product pyrogenicity profiles is required
° 10Showa tern.atl\{e quantitication methods speciTic to.t < The Monocyte Activation Test (M.A.T) for an accurate evaluation of raw material pyrogenicity and of the
Monocyte Activation Test (MAT), due to the fact that biological 125001 . : . . . . .
, ~ ! . safety status of finished products prior to their release for clinical trials
responses to pyrogens are not linear. When exposed to E 10000- J | o
Pyrogens 0 , I or commercialization.
Gram negative lipopolysaccharides & : ' ' Existence of a unique pyrogen ; : . . . .
- poéli_tlij\/sg)non-Ll?S = 7900 : ; R [ Sl 5. Results suggest that iterative exhaustive serial dilutions of parenteral
M ETH O D(S) Human blood cells YWchemicais/Smal molectie S g 5000- : '(;‘;'Srcrf;f; point drugs are required to establish this definitive product pyrogenicity
: ‘.ivé',f,’,'é’ blood ruses. Cvtokines 5 ] Equivocal . Valid concentration profile (DPPP or D3P) characterizing the specific test article, for
: . Fungi y = 2500 concentrations Equivocal concentrations
o Monocytlc cell lines -l : Tl AT e foolproof accu racy.
Methods: Iterative exhaustive dilutions of different ligands of pattern 0 e e tead for nterpolation
recognition receptors, including endotoxin and non-endotoxin pyrogens, QQ+§+'§+§g%g%ﬁgg%&%%&%ﬁﬁ
result in two distinctive non-linear biological responses reflecting the _ _ . N e A fwamL)
product pyrogenicity profiles. Pooled peripheral blood mononuclear cells Detection and quantification of cytokines by ELISA F U N DI N G/G RANT
(PBMC) from eight healthy o.lonors r.eleas.ed c.ytok.lnes in response to | | | | | LTA-induced biphasic PBMC response: ERIENDS AND FAMILY
reference standard endotoxin and lipoteichoic acid (LTA). Conventional linear biochemical models in LAL-based . | diluti d bi . SALES
Results: The endotoxin-induced secretory pattern of interleukin-6 (IL-6) detection methods Optlma llution and unambiguous concentration HARBOR BANK
used for pyrogen detection is consistently sigmoidal, independently of cell 12500 ] . There exists a unique pyrogen TEDCO
density, defining a characteristic biological response type designated Biochemical model and predictions Biochemical model and predictions gmoo Einﬁfﬁtﬁﬁfiﬁﬂm concentration for each product,
”LipopOIysaCCharide or LPS-type response'” 10% Back calculation/interpolated data/Final result 103~ g : Whether thls pyrogen iS Simple o
. . i g 1024 - 102" Back calculation/interpolated data/Final result QID 7500 : Complex molecular entlty.
The LTA-induced secretory pattern, “LTA-type monocytic response”, is 2 10'] S o = :
characteristically biphasic (maximal response between the high and low g-% 10°- g 100- g 5000 « The bifurcation or inflection point
dilutions). The pattern showed one unique bifurcation/inflection point at gjﬂ g o S represents a non-ambiguous
. O E g 10" < 2500 : concentration, representative of
the optimal dilution. > & 10 - * Optimal dilution’ the pyrogen content r o e x
Other dilutions corresponding to symmetric or asymmetric paired TR 2 Fold Dilution Factor T e R AR NN
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