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® Endotoxin | and potent pyrogen,
unique to gram negative bacteric

(/ ® Stable and withstands most sterilization procedures.




Endotoxin
(Lipopolysaccharid)

outer membrane

inner membrane

/.

The lipopolysaccharide is part of the outer wall of Gram-
negative bacteria and is released when the bacteria die or grow
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®* 1979 — Mas | d “no LAL false
negatives occurred’”:

* >28,000 rabbit tests and >143,000 LAL tests

* all pyrogens in fluids and devices were endotoxins

* only 37 LAL failures, of which 4 also failed rabbit test
/) * LAL test >100 more sensitive, accurate and specific.
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purified &
dried.

Afterward crabs are returned to the
ocean. It has been estimated that ~

6% of those returned don’t survive.




s solutions and

raw materials as well as end-roduci drugs, devices
ﬁ and biologics.
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De derived and

material-medic

Note: rabbits used for pyrogen testing are reused for additional pyrogen
tests; and then often for other endpoint tests, e.g. efficacy.




! Rabbits are typically restrained “with light-fitting neck stocks that allow the rabbits to assume a

natural resting posture” [USP <151>] (non-invasive and with minimal discomfort to rabbits.)

2 Today most facilities use automatic measurement via thermistor temperature sensors connected to

computer software that automatically records temperatures.




® Broadly classified:
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® “While any pyrogen, an endotoxin

test can detect e owever, in the case of the
contamination of medical dey or their materials by microorganisms, contamination by
/Grqm-negd’rive bacteria and other microorganisms usually occur together. Therefore, the

result of an endotoxin test can predict contamination with other microorganism-derived

ponents.” [Haishima, Japanese Guidance, Part 7: Pyrogen Test]
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slain what MMPs are

not, and your device does not contain

If there are new polymers created, there could be additional MMPs

any on the list, your wot ot neec e Rabbit Pyrogen Test _
(/’ However, the FDA member countered stating that these are the known MMPs at this time.

*1SO 10993-11Annex F was published in 2006 and slightly revised in 2017



city.

icity. However,
- ously elicited a
pyrogenic genicity. Also for medical
devices whict 7 sroduct pyrogenicity should be

considered.

Endotoxin contamination may be a source of a pyrogenic response, and should not be confused
with a material-mediated pyrogenicity.

/f'%r endotoxin-mediated pyrogenicity BET/LAL testing/ not the rabbit test is performed.



10 r[ohine);

- dinitrophenol, picric acid);

N-phenyl-B-nap lam orile mechanism is unknown);

bacterial exotoxins (e.g. TSST-1, SEA, Spe F, Spe C);
neurotransmitters (e.g. noradrenaline, serotonin)

etals such as nickel salts, in some instances




phthylamines
but the chemicals
nes are involved in

oroducts are not medical
devices.

e Listed MMPs other than cytokines and exotoxins are not likely to be detected by the
MAT, because the substances do not act as agonists of TLRs, notch or other signaling
pathways for inducing immune response. However, cytokines are also induced by
immune cells by other stimulation such as stress or cell toxicity, and hence it may be
meaningful to verify the reactivity of MMP in MAT.




vji Haishima and 2

other Japanese expe : d ¢ proed for publication in 2010.

® ISO Secretariat, despite several inquiries from we WG members never

forwarded it within ISO for publication.




omments

® Planned comments (5 non-US

countries) was neve )

* WG 16 will meeting at the ISO/ TC 194 meeting in December 2018 to
® finalize TR 21582




Selection of human cells

Selection of marker cytokine
Procedure of HCPT
. ® Characteristic of the HCPT
®* Validation study
/) ® Conclusion
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® Recently, a new i so-called human cell-based pyrogen

test (HCPT), has been developed and apy ogen testing of parenteral drugs in Europe.
* Therefore, the concept of the application of pyrogen testing for medical devices is being considered due
to the direct immersion of the material in human blood (HCPT). Hence, the advantages and

disadvantages of the various pyrogen tests and their applications to date are systematically described in

/) this document.
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e safe and are non-

pyrogenic aw biomaterials and chemicals

can cause febrile rec _ -
® This possibility holds also true for non-autologous cellluar products which can evoke
immunological recognition and activation of immune-competent cells.
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>hine);

5 pfienol, picric

N-phenyl-| le mechanism is unknown);

neurotransmitters (e.g. noradrenaline, serotonin)

Metals such as nickel salts, in some instances
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e rabbit, and to solid

and those bound to the surface. Pyrogens are effectively detected without any pre-
/) treatment of the materials adsorbing endotoxin.

®* HCPT is able to test solid materials directly as test sample without any extraction, because
immune cells recognize both pyrogens eluted from the test sample into a culture medium
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hemokines.

s. Particularly,
-olymorphisms in
urnal variation, influence
od in vitro tests.

The w

HCPT using solid sampl rol testing of batches of large finished,
sterilized products/devices for '

HCPT using human myelomonocytic cell lines has the disadvantages of time, cost and technical complication for pre-
culture and priming of the cells.

NOTE The only reliable positive control is LPS; controls for assessing interference for other pyrogens is generally
nknown.




® In some litional pyrogenicity test

methods (rabbit ¢ rest will need to be retained for

detection of pyrogens not detected by the HCPT, including material-mediated
O pyrogens. Therefore, it is very important that the appropriate method is selected
/ based on the purpose of pyrogen test of medical devices and their materials.
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ages
nody, such as

o detect materials that
induce fever | nterial-mediated pyrogens.

specimens that can be examined using direct method.

/J’HCPT: Human Cell based Pyrogen Test

* Furthermore, HCPT has C or example, they cannot be used to evaluate
the pyrogenicity of specimens containing materials that affect cells or regenerative medicine
/ products consisting of live cells. They also have limitations in terms of the size of



follows

ganic synthesis and for antifungal
agents and insecticides

picric acid used for production of insecticides and dyes

Neurotropic substances such as LSD and morphine are known to increase body temperature
by directly acting on the CNS and disturbing the thermoregulatory mechanisms.




*MHLW OMDE Yakushokuki-hatsu 0301 No.20, Guidance on Test Methods for Biological Safety Evaluation
® of Medical Devices (201 2)



Jsing known
MMPs, th st with the MAT test can

not be made.

®* The MAT test appears to be a valid alternative to the LAL test, with the
added ability to detect non-endotoxin microbial pyrogens (e.g. LTA,

fungi components).




