Code 290-22041

Limulus J Single Test wazo
25 tests
Package insert

[Summary and General Information]

Endotoxin, lipopolysaccharide (LPS) 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 bacterial
endotoxin test for pharmaceuticals, especially parenteral drugs, is
important.

In 1956, F. B. Bang reported clotting of the horseshoe crab body
fluid due to Gram negative bacterial. In 1964, J. Levin and F. B.
Bang discovered that horseshoe crab amebocytes (Limulus amebo-
cyte lysate, or LAL) contained all the components needed to clot due
to endotoxin?. Subsequently, bacterial endotoxin detection by the
Limulus test has been widely used. This method known as the
Bacterial Endotoxin Test was recognized in 1980 by United States
Pharmacopoeia and, in 1988 by Japanese Pharmacopoeia® 4.

This kit contains LAL reagent and Control Standard Endotoxin
(CSE) and can rapidly assay and detect endotoxin with high sensitivity.
In addition, the labelled gel-clot sensitivity was determined using
the Japanese Pharmacopoeia Reference Endotoxin (JP-RSE). CSE
contains 500 ng LPS (Lipopolysaccharide, LPS) which has been
extracted and purified from E. coli UKT-B by phenol method®?, and
combined with mannitol and glycine as additives, and is tested in
comparison to the Japanese Pharmacopoeia Reference Standard
Endotoxin and the potency is printed on the label as a reference.

[Features]

1. Highly sensitive for detection of endotoxin.

2. Gel forms strongly and easy to determine.

3. Single test vials mean there is no reagent wasted.
4. Store at 2~107C.

[Principle]

In the gelation of LAL by endotoxin, serine proteases are activated
in the cascade reactions. In the last reaction, the gel-forming protein
precursor (coagulogen) is hydrolyzed to coagulin, which makes an
insoluble gel(Fig. 1).

The gel-clot technique is that LAL reagent is mixed with a sample.
The mixture is incubated at 37 C for one hour. It is assayed by turn-
ing the tube upside down to determine if a gel has formed.

Endotoxin (Lipopolysaccharide ; LPS) -1,3-glucan

v v
Facm /L\
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—
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2
([_] Activated Form) Proclotting Enzyme Clotting Enzyme

Coagulogen Coagulin

Fig. 1 the cascade system of Limulus Amebocyte Lysate
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[Kit Contents]
1. LAL Reagent, lyophilized 25 tubes containing lyophilized extract
of Limulus polyphemus amebocytes

........................ 25 VialS (fOr 020 mL)

Gel-clot sensitivity was determined using the Japanese Phar-
macopoeia Reference Standard Endotoxin

Store at 2 to 10C

2. Control Standard Endotoxin, lyophilized 1 vial X 500 ng (as puri-
fied LPS) Endotoxin purified from E. coli UKT-B, containing
mannitol and glycine as additives.

Store at 2 to 10C

[Usage]
I. Materials required but not supplied

1.
2.

3.
4.

Pipettes (for 0.2 mL, 0.5 mL, 2.0 mL and 5.0 mL)

Test tubes with aluminum caps for dilution of standard solu-
tions

Block heater or an incubator able to maintain 37 +1C.
Endotoxin-free water

NOTE : A test tube and the pipette should be dehydrogenated by
250C and more than 30 min. Water should be Endotoxin-free
water. The plastic products such as tips for micropipets should be
confirmed that they are no endotoxin contamination and no inter-
ference for the measurement.

II. Procedure

1.

Preparation of Control Standard Endotoxin (CSE) Solution
Remove the aluminum cap on the vial. The inside of the vial
is a vacuum. Release the vacuum by pulling slowly up on the
rubber stopper and remove the stopper from the vial. The EU
value (EU/vial) is printed on the label. Determine the volume
of water to be added into the vial to make a 1,000 EU/mL so-
lution. Add the determined volume of endotoxin-free water
into the vial. Put the rubber stopper on the vial. After turning
the vial upside down several times, agitate the vial vigorously
with a Vortex mixer for approximately 2 minutes. The
Control Standard Endotoxin Solution can be stored at 2~10
C for 1 month. When the stored solution is used, agitate the
solution vigorously with Vortex mixer for more than 1 minute
before use.
Dilution of standard endotoxin solutions, the pH adjustment
and dilution of samples
A dilute standard solution should be agitated with a Vortex
mixer for more than 30 seconds before use in the next dilution
procedure. One dilution should not be more than 10-fold.
When the pH of the LAL reagent solution reconstituted with
0.20 mL of sample solution is out of the range between 6.0
and 8.0, adjust the pH range of sample solution with a dilute
sodium hydroxide solution or dilute hydrochloric acid.
Dispensing of samples
Take LAL reagent tubes out of the package and put the tubes
in a tube rack. When powder of LAL is attached to the rubber
stopper, knock on several times of bottoms of the vial. A little
LAL attaches to a rubber stopper and does not influence the
result of the examination. Each rubber stopper is loosened by
releasing the vacuum and slowly pulling up the rubber stop-
per slightly. (Fig. 2)
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Dispense 0.20 mL of a sample into each LAL reagent tube
and put the rubber stopper on the tube. Mix gently to dissolve
the LAL reagent without making bubbles. Incubate the
reaction mixture at 37 +1C for 60 + 2 min without vibration.
(Fig. 3)
4. Judgment

After 60 minute incubation, slowly turn each tube upside
down to determine if a gel is formed. A positive result is
defined as the formation of a firm gel capable of maintaining
its integrity. A negative result is defined as the absence of gel
or the formation of a viscous mass, which does not hold. (Fig. 4)

Fig. 2 Rubber Fig. 3
ﬁk
LAL reagent = Sample (0.20mL)
Fig. 4 Positive (+) Negative (-)
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. Interfering Testing

The inhibition or enhancement of the LAL test should be deter-
mined for each sample formulation before the LAL test is used to
assess the endotoxin content of any sample. When the pH of the
LAL reagent solution reconstituted with 0.20 mL of sample solu-
tion is out of the range between 6.0 and 8.0, adjust pH range of
sample with a dilute sodium hydroxide solution or dilute
hydrochloric acid.

(Method)

1. Prepare a series of two-fold dilutions of endotoxin with
endotoxin-free water to give concentrations of 0.0625 ~ 0.5
EU/mL. Add 50 ¢L of 50 EU/mL endotoxin solution to 4.95
mL of sample solution, which makes a final endotoxin con-
centration of 0.5 EU/mL. Prepare another series of two-fold
dilutions of the 0.0625 EU/mL-spiked sample solution diluted
with the sample solution to give final endotoxin concentra-
tions of 0.0625~0.5 EU/mL.

2. Perform the test on the above 2 series of dilutions, an
unspiked sample solution and a negative control (endotoxin-
free water). Please follow ‘‘Inhibition and Enhancement Test-
ing”’ of the station ‘‘bacterial endotoxins test’” in the Japanese
Pharmacopeia about the number of the repetition.

3. The unspiked sample solutions and the negative controls
must be negative. The geometric mean endpoint concentra-
tion of the first series of dilutions (diluted with endotoxin-free
water) must be greater than or equal to 0.125 EU/mL and less
than or equal to 0.5 EU/mL.

If the negative controls are negative and the unspiked sample
solutions are positive, remove endogenous endotoxin by
ultrafiltration/appropriate way or dilute the sample solution.
And then retest.
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If all the conditions in the above 3. are met and the geometric
mean endpoint concentration of the second series of dilutions
(diluted with sample solution) is greater than or equal to 0.125
EU/mL and less than or equal to 0.5 EU/mL, it is confirmed
that the sample concentration in the sample solution does not
interfere with the LAL test.

V. Preliminary Test for Dilution Factor

Prepare a series of dilutions (determine an appropriate dilution
factor according to the degree of interference) of the sample solu-
tion with endotoxin-free water. Add endotoxin solution to each of
the dilutions making the final endotoxin concentration 2 2 (0.5
EU/mL). Perform the test on 2 series of dilutions (a series of
unspiked sample solutions and a series of 2 2 endotoxin-spiked
sample solutions). If a dilution of the spiked sample solution is
positive and the same dilution of the unspiked sample solution is
negative, it is confirmed that no interference is observed the
sample concentration of that dilution.

V. Routine Testing (Limit Test)
Perform the test on the following specimens at least in duplicate
(n=2).
- Negative control (Endotoxin free water)
- A dilution of endotoxin (2 1) (Positive Control : PC)
- Sample solution
- Positive product control (2 4 endotoxin-spiked sample solu-
tion) (PPC)
If all the following conditions are met, the endotoxin concentra-
tion of the sample solution is passed (The sample is less than 0.25
EU/mL).
- Negative control is negative.
- PC and PPC are positive
- Sample is negative
If the sample solution is positive, perform the test on a series of
2-fold dilutions of sample solution diluted with endotoxin-free
water.
The endotoxin concentration in the sample solution is determined
by :
[ 2(EU/mL)] X [Maximum dilution factor in the series of dilu-
tions of positive results]
[Precautions]
1. Be very careful not to cause endotoxin contamination. Use endo-
toxin free equipment and water.
2. Do not use the reagent with a large quantity of insoluble material
or when it changes color.
3. For research used only. For in vitro use only. Not for use in diag-
nostic procedures. Not for internal use in human or animals.
4. Exercise caution when handling LAL, because its toxicity is not

known.
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[Procedure to Determine Potency of CSE (Reference)]

1. Prepare a series of dilutions of Japanese Pharmacopoeia Refer-
ence Standard Endotoxin (JP-RSE) and 4 vials of CSE according
to Table 1 and 2. Perform the gel-clot technique test on the dilu-
tions of 0.0625~0.5 EU/mL (JP-RSE) and 0.00625~0.05 ng/mL
in tetra-plicate.

Calculate endpoint geometric mean of JP-RSE (refer to Table 3)
and CSE (refer to Table4). Calculate Endotoxin Unit per CSE
weight (EU/ng). CSE potency (EU/vial) is multiplied 500 (CSE
contains 500 ng).

The potency which calculated with the lot of LAL reagent and
CSE is printed on the label as a reference.

Note : If a LAL lot is changed, the CSE potency test must be
repeated because EU/ng of the CSE may be changed.

Table 1. Endotoxin dilution series of JP-RSE

JP-RSE soln. (mL) H,0 (mL) |final JP-RSE conc. (EU/mL)
0.5 (10000 EU/mL) 4.5 1000
0.5 (1000 EU/mL) 4.5 100
0.5 (100 EU/mL) 4.5 10
1.0 (10 EU/mL) 4.0 2.0
2.0 (2.0 EU/mL) 2.0 1.0
2.0 (1.0 EU/mL) 2.0 0.5
2.0 (0.5 EU/mL) 2.0 0.25
2.0 (0.25 EU/mL) 2.0 0.125
2.0 (0.125 EU/mL) 2.0 0.0625

Table 2. Endotoxin dilution series of CSE

CSE soln. (mL) H,0 (mL) final CSE conc. (ng/mL)
0.5 (100 ng/mL) 4.5 10
0.5 (10 ng/mL) 4.5 1.0
0.5 (1.0 ng/mL) 4.5 0.1
2.0 (0.1 ng/mL) 2.0 0.05
2.0 (0.05 ng/mL) 2.0 0.025
2.0 (0.025 ng/mL) 2.0 0.0125
2.0 (0.0125 ng/mL) 2.0 0.00625

—5/14—




Table 3 Example of JP-RSE endopoint

Replication | NC 0.5 0.25 0.125  0.0625 endpoint(EU/mL)
1 - + + + - 0.125
2 - + + - - 0.25
3 - + + - - 0.25
4 - + + - - 0.25
Table 4 Example of CSE endopoint (Vial 1)
Replication | 0.05 0.025 0.0125 0.00625 endpoint(ng/mL)
1 + + + - 0.0125
2 + + — — 0.025
3 + + - - 0.025
4 + + — — 0.025
CSE (Vial 2)
1 + + - - 0.025
2 + + — — 0.025
3 + + - - 0.025
4 + + — — 0.025
CSE (Vial 3)
1 + + - - 0.025
2 + + — — 0.025
3 + + - - 0.025
4 + — — — 0.05
CSE (Vial 4)
1 + + — — 0.025
2 + + - - 0.025
3 + + + - 0.0125
4 + + — — 0.025

Geometric Mean (GM) of JP-RSE
(log (0.125) + 3log (0.25))/4 = —0.677
antilog (—0.677) = 0.210 EU/mL

GM of CSE
(2log (0.0125) + 13log (0.025) + log (0.05))/16 = —1.621
antilog (—1.621) = 0.0239 ng/mL

CSE (EU/ng) = 0.210/0.0239 = 8.79 EU/ng = 8.8 EU/ng

Therefore CSE potency is 8.8 (EU/ng) X 500 (ng/vial) =
4400 EU/vial
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Table 1 JP-RSE OFHFRYI

JP-RSE #¥ (mL) H,0 (mL) JP-RSE #i%FE (EU/mL)
0.5 (10000 EU/mL) 4.5 1000
0.5 (1000 EU/mL) 4.5 100
0.5 (100 EU/mL) 4.5 10
1.0 (10 EU/mL) 4.0 2.0
2.0 2.0 EU/mL) 2.0 1.0
2.0 (1.0 EU/mL) 2.0 0.5
2.0 (0.5 EU/mL) 2.0 0.25
2.0 (0.25 EU/mL) 2.0 0.125
2.0 (0.125 EU/mL) 2.0 0.0625

Table 2 CSE OFFHRS

CSE %% (mL) H,0 (mL) CSE # ¥ (ng/mL)
0.5 (100 ng/mL) 4.5 10
0.5 (10 ng/mL) 45 1.0
0.5 (1.0 ng/mL) 4.5 0.1
2.0 (0.1 ng/mL) 2.0 0.05
2.0 (0.05 ng/mL) 2.0 0.025
2.0 (0.025 ng/mL) 2.0 0.0125
2.0 (0.0125 ng/mL) 2.0 0.00625

Table 3 JP-RSE DTV FiRA v/ I ElfE R
[EI% NC 0.5 0.25

JP-RSE

= o DO —

+

+ 4+ + +
+ o+ o+

0.125  0.0625  endpoint(EU/mL)
+ - 0.125
- - 0.25
- - 0.25
- - 0.25

Table4 CSE DIV FiRA v | FEHEKERE

[E1%

CSE 1
(XL T 1) 2
3

4

1

CSE 2
ST IV2) 3
4

1

CSE 2
(XL T 3) 3
4

1

CSE 2
VAY ive 7)) 3
4

0.05 0.025
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ p—
+ +
+ +
+ +
+ +
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0.0125 0.00625 endpoint(ng/mL)
+ - 0.0125
.025
.025
.025

0
0
0
0.025
0.025
0.025
0.025
- - 0.025
0.025
0.025
0.05
0
0
0.
0.

025

025
0125
025




JP-RSE DLV FilRA v/ I O F1
log (0.125) + 3log (0.25) _
4

—0.677

antilog (—0.677) = 0.210 EU/mL

CSE TV FRA v + OB

2log (0.0125) + 13log (0.025) + log (0.05) _
16

antilog (—1.621) = 0.0239 ng/mL

—1.621

- T CSE OFE&EY7-10 © EU R fild,
0.210
0.0239

CSE /" 7 7= 0 O,
8.8 x 500 = 4400 EU/vial & 75 %.

= 8.79 EU/ng = 8.8 EU/ng

(BEXH)
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17th, Supplement 8, p.3349, U.S. Pharmacopoeial Convention Inc
(1990).
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5. Westphal, O., Luderitz, O., Eichenberger, E. and Keiderling,
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6 . Akama, K., Kuratsuka, K., Homma, R.,Kanoh, S., Niwa, M.,
Iwanaga, S. and Nakahara, C. : Bacterial Endotoxin, Eds. Homma,
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G ETEHMDNEH Charles River Enqosafe
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