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[Summary and History]

Lipopolysaccharide (LPS), also known as endotoxin, is a
component of the outer membrane of Gram-negative bacteria.
Since endotoxin causes serious symptoms such as fever and
shock in the human body, the testing of bacterial endotoxins in
parenteral drugs and medical devices is important.

The bacterial endotoxins test is performed using a lysate
reagent that applies the blood coagulation of horseshoe crab.
PYROSTAR™ Neo+ is a chromogenic endotoxin detection
reagent in which recombinant clotting factors, chromogenic
substrate, and a buffer component are lyophilized. Horseshoe
crab factor C, factor B and clotting enzyme are prepared by
recombinant technologies.

Since natural horseshoe crabs are not used as a raw material,
you can contribute to the protection of the horseshoe crab by
switching from the conventional horseshoe crab-derived lysate
reagent to PYROSTAR™ Neo +.

[Features)

1. Since the main component is recombinant protein, the
difference in reactivity between reagent lots is small.

2. Since (1 — 3)-fB-glucan sensitive factor G is not contained,
there is no false positive reaction due to (1 — 3)-#-glucan.

3. The Microplate reader and Toxinometer are capable of
quantifying endotoxins with the kinetic-chromogenic
technique.

[Principle]

PYROSTAR™ Neo+ is a lyophilized reagent that contains
three horseshoe crab recombinant proteins, factor C, factor B,
and proclotting enzyme, with the chromogenic substrate Boc-
Thr-Gly-ArgpNA. The reaction mechanism of PYROSTAR™
Neo+ in the presence of endotoxin is summarized in Figure 1.
Endotoxin in the test sample activates factor C, and the
subsequent cascade reaction releases p-nitroaniline from the
chromogenic substrate. Endotoxin concentration in the test
sample is quantified based on the relationship between the
time required for the absorbance to reach a preset threshold
value and the endotoxin concentration.
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Figure 1 : Reaction Mechanism of PYROSTAR™ Neo +

[Kit Contents)

PYROSTAR™ Neo+

- A lyophilized reagent in which recombinant Limulus
polyphemus factor C, factor B and proclotting enzyme, and
additives such as chromogenic substrate and buffer are
co-lyophilized. 1 multi-test vial (for 2.7mL, 50 tests for
microplate, 25 tests for Toxinometer)

[Test Procedure]

I . Materials & Equipment Required but NOT Supplied

I -A. Required when measuring by microplate method.

- Microplate reader with software that enables Kinetic
measurement at 37°C and colorimetric time analysis.

- 96-well microplates (Recommended plate : Corning 96 well
plate Code : 3595)

- Repeating pipette (e.g. Eppendorf Multipette M4)

- Repeating pipette tips* (e.g. Eppendorf Combitips advanced
Biopur)

I -B. Required when measuring with a Toxinometer
- Toxinometer
+ Limulus Test Tube-S with Aluminium Cap (Code : 292-32751)

I -C. Commonly required.

+ Pipettes

- Pipette tips™ (e.g. Bio Clean Tip Wako” Extend ST Code :
294-35011, 1000 I Code : 298-35031, 20011 Code : 291-35021)

- Test tubes for dilution™ (with aluminum caps are recommended)

- Vortex mixer (e.g. Vial Tube Mixer VTM-252 I Code : 291-
36241)

- Water for Bacterial Endotoxins Test™

- Standard Endotoxin (e.g. US Pharmacopeia Reference

Standard Endotoxin)

* . Glassware such as test tubes should be sterilized by dry
heat at 250C for 30 minutes or more, and water for
bacterial endotoxins test should be used. When using plastic
wares such as 96-well microplates and pipette tips, make
sure there is no endotoxin contamination or interference
with the measurement.

II. Preparation of the reagents and test samples
1. Reconstitution of PYROSTAR™ Neo +
1) Collect the lyophilized product into the bottom of the vial
by tapping on a firm surface. Small amounts of the product
on the rubber stopper will not affect testing.
2) Remove the aluminum cap from the vial.
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3) Slowly pull up the rubber stopper. The inside of the vial
forms a vacuum, therefore avoid dispersion of the product.
Do not touch the inside of the vial or the inside part of
the rubber stopper when pulling up the rubber stopper.

4) Dispense 2.7 mL of water for bacterial endotoxins test
into the vial. Do not allow the rim of the vial to become
wet.

5) Gently swirl the vial to dissolve the lyophilized product
completely. Be careful not to make bubbles in the solution
or agitate the vial vigorously.

Notes : Dissolve the reagent just before use and use it all at
once. If the dissolved reagent needs to be stored,
freeze it at -30C or lower and use it within 2 weeks.
If refrigerated, keep it at 4C or lower within 4 hours.
Do not freeze and thaw repeatedly.

2. Preparation of Standard Endotoxin Solution

Dissolve the endotoxin standard solution by the method

specified for the standard and dilute it with water for the

bacterial endotoxins test.
3. Dilution of the test samples

Dilute the test samples as needed.
4. pH adjustment of samples

If the pH of a mixture of the sample solution and

PYROSTAR™ Neo+ solution is outside the range of 7.2 to

8.0, adjust the pH of the sample solution with a diluted

sodium hydroxide or diluted hydrochloric acid solution.

[M-A. Determination using Microplate reader measurement
system
1. Recommended microplate reader system settings
Temperature :37C
Assay mode : Kinetic Onset time

Onset OD 10015
Auto mix : Once
Wavelength™ : 405 nm for main and 650 nm for reference

Reading time™* : 60 minutes

*1: Two-wavelength measurement is recommended. The
main wavelength can be in the range of 370 nm to 410
nm, and the reference wavelength can be used in the
range of 490 nm to 700 nm. Sensitivity varies slightly
depending on the wavelength.

*2: Due to differences in heating performance among plate
reader models, the reaction time varies depending on the
model. Please adjust the measurement time accordingly.
The reading time can be shortened depending on the
required sensitivity.

2. Assay procedure

1) Dispense 50 L each of water for bacterial endotoxins test
(negative control), standard solutions and samples into

the corresponding wells of a microplate.

2) Gently swirl the PYROSTAR™ Neo+ solution again and

quickly add 50 zL to each well using a repeating pipette.

3) Immediately after the addition of PYROSTAR™ Neo +

solution is completed, transfer the microplate into the
microplate reader and start measurement. Be sure to
agitate the plate at the start of measurement.
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II-B. Determination using Toxinometer measurement system
1. Recommended Toxinometer system settings

Temperature :37C
Threshold value (Th) : 94.9%
Count™' 3

Wait time™! : 5 minutes

Measurement Time*? : depends on endotoxin concentration

*1 : If the measurement range includes a concentration range
that has a short Tg of about 10 minutes, quantitative
performance will be improved by setting ‘Count’ to around
‘1" and “Wait time’ to around ‘1 minute.

*2: Set the appropriate measurement time referring to the
activation time measured by microplate reader that is 60
minutes or less for 0.001 EU/mL. Note that the suitable
measurement time with Toxinometer is not exactly same
to microplate reader.

2. Assay procedure
1) Place the appropriate number of Limulus Test Tube-S in
the test tube rack. Be careful not to touch the rim of each
tube.

2) Gently swirl the reconstituted PYROSTAR™ Neo+ Test

solution to confirm its uniformity.

3) Dispense 0.1 mL of the PYROSTAR™ Neo+ Test solution

into each Limulus Test Tube-S

4) Pipette 0.1 mL of water for BET (negative control),

standard solutions, and/or samples into each of the
corresponding tubes. Mix well with a vortex mixer for
about 5 seconds without making bubbles.

5) Place each tube into the Toxinometer to be measured by

the Toximaster software.

IV. Calculation of endotoxin concentration

A calibration curve is created using the onset time obtained

from the standard endotoxin, and the endotoxin concentration

of the sample is calculated from the onset time of the sample

and the calibration curve.

The logarithm of endotoxin concentration can be used as the

x-axis of the calibration curve and the logarithm of onset time

as the y-axis.
100

Ta (minutes)
=
o

1 L ul L L ul
0.001 0.01 0.1 1 10 100

Endotoxin (EU/mL)

Figure 2 : Example of calibration curve of PYROSTAR™ Neo +
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[Expected Performance]

When measured by the microplate reader method under the

recommended measurement conditions,

1. 0.001 EU/mL endotoxin can be detected within 60 minutes.

2. A linear calibration curve (Jr] = 0.980) can be created in the
range of 0.001 to 50 EU/mL.

[Warning and General Precautions)

1. PYROSTAR™ Neo+ does not correspond to the amebocyte
lysate specified in bacterial endotoxins test of the
Pharmacopoeia. When used as an alternative method for
bacterial endotoxins test of pharmacopoeia, confirm that the
accuracy, precision, sensitivity, specificity, etc. are equal or
better compared to the bacterial endotoxins test using the
amebocyte lysate.

2.PYROSTAR™ Neo+ is extremely sensitive to endotoxins.
Be careful not to cause endotoxin contamination and always
use aseptic techniques.

3. Since PYROSTAR™ Neo+ detects endotoxin on the same
principle as the horseshoe crab-derived lysate reagent, the
test sample may interfere with the reaction as in the case of
the lysate reagent. Please evaluate the interfering factors in
the same way as the bacterial endotoxins test.

4. Discard product if the color has changed to yellow or any
insoluble matter is found after dissolution.

[Storage]
2 to 10T

[Expiration Date]
Printed on the label

[Package]
1 multi-test vial (for 2.7mL, 50 tests for microplate, 25 tests for
Toxinometer)

[References]
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