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[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 bacteria”. In 1964, J. Levin and F. B. Bang discovered that
horseshoe crab amebocytes (Limulus amebocyte 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® .

Kakinuma et al reported that LAL reacted with not only endotoxin but also
B-13-glucan® and Iwanaga et al reported that the cascade system in LAL
activated by f-13-glucan was different from the one activated by endotoxin®"”.
It was also reported that a LAL-reactive material was eluted from cellulose
membranes, which activated LAL®Y. The specificity of the LAL test for the
detection of endotoxin became a problem.

This kit contains LAL ES-1I reagent and Control Standard Endotoxin (CSE)
and can specifically and rapidly assay and detect endotoxin with high
sensitivity. LAL ES-1TI reagent is supplied in single use tubes able to assay
just 0.2 mL sample with the LAL reagent including the buffer ingredient. In
addition, the labelled gel-clot sensitivity was determined using the Japanese
Pharmacopoeia Reference Standard Endotoxin (JP-RSE), and this reagent is
suitable for an analysis by the gel-clot technique and the kinetic-turbidimetric
assay using Toxinometer. 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 specific detection of endotoxin without the interference
of f-1,3-glucan in samples.

2. Gel forms strongly and easy to determine.

3. The reagent can assay by the gel-clot technique and the kinetic-turbidimetric
assay using Toxinometer. Toxinometer can detect lower endotoxin than
the gel-clot technique.

4. Store at 2 ~ 10TC.

5. Single test vials mean there is no reagent wasted.

[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)
B-13-glucan also activates LAL. However, activation by f-1,3-glucan is
dependent on the concentration of f-1,3-glucan itself. In a very high
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concentration. f-1,3-glucan does not activate LAL. In such a high
concentration f-1,3-glucan does not interfere with the activation of LAL by
endotoxin. The LAL ES-1I contains a large amount of $-1,3-glucan so that
activation by f-1,3-glucan is completely inhibited and therefore, endotoxin can
be specifically assayed.

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

The kinetic-turbidimetric assay is when a sample containing endotoxin is
mixed with the LAL reagent. During gelation, turbidity in the reaction
mixture increases (ie. transmittance decreases). The transmittance decrease
is measured with the Toxinometer, which is programmed with a threshold
value for the percent transmittance. The time it takes for the transmittance
to reach the threshold value is also measured by the Toxinometer. This time
is defined as gelation time (Tg). Endotoxin is calculated by Tg and endotoxin
concentration.

Endotoxin (Lipopolysaccharide ; LPS) B-1,3-glucan
/& *
Factor C v
= eI
Factor B
Factor B %
A

([ Activated Form) Proclotting Enzyme Clotting Enzyme

Coagulogen Coagulin

Fig. 1 the cascade system of Limulus Amebocyte Lysate

[Kit Contents)
1. LAL ES-1I, lyophilized 25 tubes containing lyophilized extract of Limulus
polyphemus amebocytes containing Tris buffer and $-1,3-glucan derivatives.
........................ 25 vials (for 02 mL)
Gel-clot sensitivity was determined using the Japanese Pharmacopoeia
Reference Standard Endotoxin
Store at 2 to 10C
2. Control Standard Endotoxin, lyophilized 1 vial x 500 ng (as purified LPS)
Endotoxin purified from E. coli UKT-B, containing mannitol and glycine as
additives.
Store at 2 to 10T

[Usage]
A. The gel-clot technique
I . Materials required but not supplied
1. Pipettes (for 0.2 mL, 0.5 mL, 2.0 mL and 5.0 mL)
2. Test tubes with aluminum caps for dilution of standard solutions
3. Block heater or an incubator able to maintain 37 = 1C.
4. 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 adsorption or interference with 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

—2/16 —




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 solution. 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 ~ 10C for 1 month. When the
stored solution is used, agitate the solution vigorously with Vortex
mixer for more than 1 minute before use.

2. 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 ES-1I solution reconstituted with 0.2 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.

3. Dispensing of samples
Take LAL ES-TII 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 stopper slightly. (Fig. 2)
Dispense 0.2 mL of a sample into each LAL ES-1I tube and put the
rubber stopper on the tube. Mix the single test vial with a vortex
mixer for 5 seconds to dissolve. Check to dissolved. 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
N
LAL reagent = Sample (0.20 mL)
Fig. 4 Positive (+) Negative ()
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II. Interfering Testing

The inhibition or enhancement of the LAL test should be determined

for each sample formulation before the LAL test is used to assess the

endotoxin content of any sample. When the pH of the LAL ES-1
solution reconstituted with 0.2 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.

(Method)

1. Prepare a series of two-fold dilutions of endotoxin with endotoxin-
free water to give concentrations of 24, A1, 1/2 1, and 1/4 A, where
A is the labeled sensitivity of the LAL reagent. Add 50 uL of 200 A
endotoxin solution to 4.95 mL of sample solution, which makes a final
endotoxin concentration of 2 4. Prepare another series of two-fold
dilutions of the 2 1 endotoxin-spiked sample solution diluted with the
sample solution to give final endotoxin concentrations of 24, 4, 1/2
A,and 174 1.

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 Testing” of the station “bacterial
endotoxin test” in the Japanese Pharmacopoeia about the number of
the repetition.

3. The unspiked sample solutions and the negative controls must be
negative. The geometric mean endpoint concentration of the first
series of dilutions (diluted with endotoxin-free water) must be
greater than or equal to 1/2 1 and less than or equal to 2 4.

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.

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 1/2 1 and less than or
equal to 2 1, it is confirmed that the sample concentration in the
sample solution does not interfere with the LAL test.

IV. Preliminary Test for Dilution Factor

Prepare a series of dilutions (determine an appropriate dilution factor
according to the degree of interference) of the sample solution with
endotoxin-free water. Add endotoxin solution to each of the dilutions
making the final endotoxin concentration 2 A. Perform the test on 2
series of dilutions (a series of unspiked sample solutions and a series of
2 4 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 (21 endotoxin-spiked sample solution)
(PPC)
If all the following conditions are met, the endotoxin concentration of
the sample solution is passed.
- Negative control is negative
+ PC and PPC are positive

—4/16 —




- 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 :
[12 (EU/mL)] x [Maximum dilution factor in the series of dilutions of
positive results]
B. The kinetic-turbidimetric assay using Toxonometer'? > ¥
1. Preparation of Reagents
Prepare reagents as stated in the “Preparation of Reagents” section.
2. Toxinometer” Parameters
Set the Toxinometer” parameters as shown :
Target temperature : 37C
Threshold value (Th) : 94.9%

Count 03
Wait time™' : 5 minutes
Measurement time** : 60 minutes

*1: When measuring at high concentrations, it is recommended to shorten the
Wait time and change the setting to “Use the first count as Reaction time.”
* 2 : Please note that the higher the sensitivity, the more trime may be required
for the endotoxin to be measured by the Toxinometer”.
3. Assay procedure

1) Remove the appropriate number of LAL ES-T reagent out of the kit
box and place each in the test tube rack.

2) Remove the cap by using the cap opener provided in the kit box.

3) If the lyophilized product is attached to the rubber stopper, gently
tap the bottom of the vial on a firm surface before opening the vial.
Small amounts of lyophilized product attached to the rubber stopper
will not affect testing.

4) Use cap opener to pull up rubber stopper releasing the vacuum. If
necessary, remove the rubber stopper and cover vial with an endotoxin-
free aluminum cap.

5) Dispense 0.2 mL of water for BET (negative control), standard solutions,
and/or samplesa into each of the lyophilized LAL ES-1I reagent.

6) Return the rubber stopper or the aluminum cap on to the single test
vial.

7) Mix the single test vial with a vortex mixer for 5 seconds to dissolve.
Check to dissolved.

8) Place each vial into the Toxinometer® to be measured by the Toximaster”
software.

4. Standard curve and Data analysis

The endotoxin concentration of the sample is based on the sample’s
gel time using the generated standard curve.
A standard curve will be generated by taking the logarithm of the endotoxin
concentration on the x axis and the logarithm (log-log) or twice the
logarithm (log-loglog) of the gel time on the y axis. Linear or quadratic
regression can be used for regression calculation. If the range of the
standard curve is wide, improvement of the standard curve fitting
can be expected by using twice the logarithm of gel time or quadratic
regression.
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Figure 2 : An example of standard curve of endotoxin measured with
LAL ES-T reagent using a Toxinometer”.
This figure shows that a high correlation standard curve can
be obtained over a wide concentration range.

[Precautions])

1.

Be very careful not to cause endotoxin contamination. Use endotoxin-free
equipment and water

. Do not use the reagent with a large quantity of insoluble material or when

it changes color.

. For research used only. For in vitro use only. Not for use in diagnostic

procedures. Not for internal use in human or animals.

. Exercise caution when handling LAL, because its toxicity is not known.
. Even a trace amount of -1,3-glucan derivatives, which is included in the

LAL ES-1I, activates normal LAL reagent that is sensitive to f-glucan. Be
careful not to contaminate normal LAL with LAL ES-1I.

[Procedure to Determine Potency of CSE (Reference)]

1.

Prepare a series of dilutions of Japanese Pharmacopoeia Reference Standard
Endotoxin (JP-RSE) according to Table 1. Perform the test on the dilutions
of 0.0039 ~ 0.0313 EU/mL in duplicate using the Toxinometer.

A standard curve, log (Tg (min)) = A % log (JP-RSE conc. (EU/mL)) +
B, will be obtained by the least squares method. The coefficient of
correlation (r) of the standard curve must be less than —0.980. The valid
range of the standard curve is between mean Tg of the maximum
concentration and the minimum concentration.

. Prepare a series of dilutions of each of 4 vials of CSE according to Table 2.

Perform the test on all the dilutions in duplicate by the Toxinometer.
Calculate mean Tg (Tg [mean]) for each concentration. Tg's of 3 or more
concentrations of CSE solution must be within the valid Tg range of the JP-
RSE standard curve.

. Calculate mean Tg [mean] of 4 vials for each CSE concentration (ng/mL).

Convert ng/mL to EU/mL. Calculate EU/ng. See Tables 3 ~ 5 for a calculation

example.

The potency which calculated with the lot of LAL ES-1I 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.
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Table 1. Endotoxin dilution series of JP-RSE

JP-RSE soln. (mL) H,0 (mL) final JP-RSE conc. (EU/mL)
05 (10000 EU/mL) 45 1000
05 (1000 EU/mL) 45 100
05 (100 EU/mL) 45 10
05 (10 EU/mL) 45 1.0
1.0 (1.0 EU/mL) 30 0.25
1.0 (025 EU/mL) 30 0.0625
2.0 (0.0625 EU/mL) 20 0.0313
2.0 (0.0313 EU/mL) 2.0 0.0156
2.0 (0.0156 EU/mL) 2.0 0.0078
2.0 (0.0078 EU/mL) 2.0 0.0039

Table 2. Endotoxin dilution series of CSE

CSE soln. (mL) H,0 (mL) final CSE conc. (ng/mL)
0.5 (100 ng/mL) 45 10
05 (10 ng/mL) 45 1.0
05 (1.0 ng/mL) 45 0.1
1.0 (0.1 ng/mL) 3.0 0.025
2.0 (0.025 ng/mL) 2.0 0.0125
2.0 (0.0125 ng/mL) 2.0 0.00625
2.0 (0.00625 ng/mL) 2.0 0.00313
2.0 (0.00313 ng/mL) 2.0 0.00156

CSE calculation example

Table 3. Endotoxin conc. and Tg of JP-RSE

JP-RSE (EU/mL) Tg (min)
0.0039 530 526
0.0078 444 440
0.0156 374 370
0.0313 296 294

log (Tg (min)) = —0.276 log (JP-RSE conc. (EU/mL) + 1.061

r =-09973

Table 4. CSE conc. (ng/mL) and Tg [mean] (min)

Tg (mean) (min)

CSE (ng/mL) vial 1 vial 2 vial 3 vial 4
0.00156 495 52.6 494 49.3
0.00313 394 45.3 40.0 41.1
0.00625 320 34.2 33.0 31.1
0.0125 258 273 273 26.2
0.025 212 224 212 210

Table 5. CSE Potency
CSE (ng/mL) | Tg (mean) (min) | Potency (EU/mL) | Potency (EU/ng)
0.00156 50.2 0.0049 314
0.00313 415 0.0097 3.10
0.00625 32.6 0.0231 371
0.0125 26.7 do not use do not use
0.025 215 do not use do not use

Calculated EU [mean] 3.32 (EU/ng)
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500 (ng/vial) % 3.32 (EU/ng) = 1660 (EU/vial)
Round to 3 significant digits
Therefore CSE potency is 1700 (EU/vial).
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Code No. 295-51301 (25[E )

IV RMEI VB
Limulus ES-1II Single Test wako 0.015
DALIWAES-IS VT IT A M73—-0.015
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A T8, A EAIO M LIREI 25 2 2V E ) ICEBLTWw-< D
180 HERI L 9. PIAMIATEER L CTEE L 2 Wwa 2Bt Zhlist
OWEEBEELHELET. (M4)

2 o T 3
ﬁ D
LAL#AZE Sk 0.20mL)
&4 BPECE) B
=
180°
N
]
™

. SUSTHR TR
KREBEREIDHOHPLDOY LIV AT X Mt L CHERIEEEN AW &
RHERELTB2 2T NEI% ) A, 02mL OFEHAR T LAL ES-T 33
ZUWMRL72L 0D pH 60 205 80 DFIFHA S TN YA 2id, w4
REOKEALF b)) o A F 723 EBE R CHENATR O pH & RELo#iPHICH
Wy L08R HY 7.

O5iE)

(1) =Y FMFT o 2HRRH 1/41~22, AFFEREE) 21
FhEy vRBAAKTHERL . RICRBHAR 495mL 122> N+
U200 A E SOUL AL EY. (Y FRFY v oRiEEz21 &
0 FET.) ZoBHE, REAETREMLZZ Y F 3y v oREE
MH1/4r b ECHR2EANLEST. GABORERZ 2TV F
MY U DRBENRT/AL~21 %0 FF.)

(2) (1) THRLZZY F MYV ORHIRY) & —EREOREPIE L2
IURMFYVOHFPRY), BIOZY FFFY U 2FML 2 VEEE
W BEayre—n (my F MR VRBHK) 2o THlEEITW
5. WEOHVELBITHASERG [ F M2 Vil o [
ST T3] 12 TF &,
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(3) Betkay bu—ARBEHESNLZE, TV FFFY Uy ERMLTW
HVEEHATEAEER ESNE I L, TV F MY Y OFBR 5K
DTy FRA Y FOBMTEEB 12 U E2 AU TERLIE, Th
OGN T RSN RBIEMELY 5.

Fatka v ba— U HES N, Oy FNEF I VRRMLTY A
WEVERATR DS PR E S A, REARICD E L ENEL T »
LIV R MEFY U RBINEBZOMO S ETERL B, T3 E S
N 2 FTHML AR AN LT, HERMKORBEEZIT-> T
T3,

RBEDAENE o726, —EREORBFEFE Ly FIRY
DFPRRHIN L Y ROz Y FRA ¥ b ORTED 121 D21 DT
ThHhE, RFHIZOMEETY ANVATF A MIEELZE2 VWl WL T
Kl

AREDY DVAT A MEBEEL 2 AT E AL CHEEOR
Bafio TTFEWw. ZOB N, BB E2 5 Pl 217> C,
WP LRL bR ORE2BBLEHNLIENTETT.

IV. E OB % S0 D T kB
AEHAROAPCRY] (BRI RRHAR O ORE IS DTl #
WLFET.) ZBERL, ZNEIUTKIREED LAL ES-TRIEOFIRIEED 2
FIREEIC B 51 24) TV RMEFYURBIMLEYT. =0 FFT v
RIIMUZRB AR ORHRE, TV FMEY V2B 0o 72300
WORPRY Z FRCHlE L E 5.

IV RN VERFMLZD 2REOREP BTN E SN T, 220 U
DHRBTZY FIEFY UV E2FRML D o720 O MR E S h a1, &)
BHIZ ORIE T THRTITHEN L R NS T,

V. HEoHE (BREE D)

MIKE LTRODDELS R EDZFNZEN2HOHEYEL (n=2) TllE

LET.

By ra—v (2 R R F Y BRI

IR MRV OHHRER 21) (BEa v ba—)

- AURHEE

CRRHATC IR EE DS LAL iR O FORIEIED 2 fHREIC R D X HIZT Y F
Py UBEHESERNLZD 0 (BHEGga Yy va—)

Rafka sy ha— s ESNS 2 &, BlEay ba—uvB X OB

Ty hbu— g EINS Z L, MEERSEEN s, E, Dl

iz Lz ERABEHTOZ Y FFF Y Vv RBIAKRBTHL EHES R

Ee

AEHAT D BV E S RIS IE AR O =~ F b3 ¥ BRI X

% 2EMBRAIZWME L CTF S, RAfhoT v F b3y v (LAL R

EOFERIME (EU/mL) ) x GREHER ORI O b THMEHE S h bRk

FHfER] ORXTROSNT T,

!

B. LB HiE (FRY 2 A=) D0 Cllgd 208
1. iR F
HREORRDOHH ORI > THREDORB LTV ET
2. M¥ Y A= —" QI E LA

T 5 T 37C
L & Wi 94.9%
VAN 3

v My AL* 55
0 I 2 60 2~

*1: EREORNEZITIEEX YA ML 208HE 17 ME
EROGK &35 X ) ICRELET LI L a8 LT
2 WETALY PV VBEICIVERICERTEET.
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3. HIE FE

1) LERAO LAL ES-TREZH 2SO ML .

2) LALES-I###% 5 v 7 ICUNT 22 BOTHEX 7.

3 bL, F4t—FREOWENTLRIHE L T BEHIE, AET
INA TVONEZFAEFECINE TARICAELTVWE T A — FFED
MERENATUVORICHELELET. PREOT A — M T 2RI
B L TV RETIFRBOKMEISEED ) THA

4 NATADRLETLRED-L D EFTLET. T2RZETFLTRD
DICTVIF Yy T2fiflT#4642L0TEET.

5) @ % 02mL ¥2 LAL ES- TR&# I 3

6) T2lHLVEITVIFYy TR LET.

7)) RKVT v 7 AIFH—TH5M, MEPLERILET. BURIIL
WAL ET

8) MBiF 2 —T & FF ) A= —="ITHAL, WELET

4 R E T — 5 AT

T S N MR UASESNT VAL 2 B TR 2 VR L,

KRB O VALK E MRS SRBOL Y F MY ViBERZEH L5

MERO xE Ty F MY ViREoOEEZ, vz s VLR o

WD HCIE N EAMER & F 9. MURERICIE— /A NED 5w

kAR MERTE 5. REREP L WA E S VLR o —

x5 kR E WD 28 TRERDO 7 4 v 74 ¥ 7 Om LA
fFc&xET.

200

100 [~

20

SEMEALEERS (min) 2 Bl

T R RTR! R ETIT! R RTHIT R WERTT M NRTITT !
0.001  0.01 0.1 1 10 100

IV RMFYVRE(EU/mML)

B2 AL ¥/ A= ="FHzTY F MY U O5HH
JA IR BEHPH C i B OB SN ThE T

[T EorE]

LAREZZY FFFY VIS L TERD THRBICG L ETOTER Y M Zofh
DR, BHAKEEICE LY R MY RIS IERT SV

2. ML, BIELZRCEEORNBWSEL2DDREELTBY) ETO
TR LZWTTF S,

AT 2V AT A P UAO HIIZIZEH LW T T &,

4, RBOTEEICOWTRIERINTEBY FHADTRNWI ALY LaWE )
PAE T THEE T S,

5 LAL ESTHICEENL 13 7V v F#ERIE, KEETEZ Y P
VRRRITR VI A = PREZRISVELETOT, ThH~ORIED
BACIE T TEET SV,
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[f18% CSE » EU £mliliodki itk (B%)]

L OAERTTED SN2 Y F b v U4EHEN (JP-RSE) @ 2 & HURYI %2
F 1 OBIZIER LT, 00039 ~ 0.0313EU/mL @ #iPHC&LEEIZD X 2 [0
BWOBRLTIF I/ A= —=12&) TgrllEL 9.

K2 log (JP-RSE i#)%¥ (EU/mL)) & log (Tg (min)) OE#ME/EN log (Tg

(min)) = A log (JP-RSE i (EU/mL)) + B (A, B; &8 % R/hERk

WXk oTko, MEHELET. ZOBRESOHBEERE r A - 0980

UTFTHHI MR LET. T2 L7 JP-RSE Ol KIERE & /MR

BT AZENEND Tg OFHMOMHD Z OMBERROARFIHE 72 0 5.

2. CSE OFH I Ol 5E
454 TV D CSEIZDWTE 2 IR LAZBICHHCRII 2R L 9. I I1X
BURPE 2 MDY K LTI, Tg O Tg (mean) 2RO FF. T DI,
ML 72 CSE D 9 B 3IEELL A JP-RSE Mo Tg OAHHEHHIZ A
SRIFNER D FHA.

3. CSE ® EU FR o a5
CSED&ADTY K ¥ Vi (ng/mL) 12B1F5 Tg (mean) ® 4354
TIVCTOFHfEERD, EU/MLICHFEL 9. KT, CSEOE=EHY D
IV R MFY V2 RD (EU/ng) N4 7TIVO EUFRMEZFHELET. Gt
HHBEZOWTIZE S ~5 0EEFZSHMLTT SWw.)

%727 LT 5 LAL ES- TRE0 T v M2 biE, CSEDTER YD D
IR MY VHR (EU/Mmg) 2T 2WEMEY D) 30T, FRE
LTF &, Ko CSEWIFENTHADLET v b LAL ES-T i3
THE L2 MEiASEE LTERRLTHY 9.

%1 JP-RSE O7H 24

JP-RSE #if (mL) H,0 (mL) JP-RSE #it/% (EU/mL)

0.5 (10000EU/mL) 45 1000

0.5 (1000EU/mL) 45 100

05 (100EU/mL) 45 10

05 (10EU/mL) 45 1.0
1.0 (1.0EU/mL) 30 0.25
1.0 (0.25EU/mL) 30 0.0625
20 (0.0625EU/mL) 20 0.0313
20 (0.0313EU/mL) 2.0 0.0156
2.0 (0.0156EU/mL) 2.0 0.0078
2.0 (0.0078EU/mL) 2.0 0.0039

# 2 CSE oAmPRY]

CSE i (mL) H,0 (mL) CSE ##8 (ng/mL)
0.5 (100ng/mL) 45 10
05 (10ng/mL) 45 1.0
0.5 (1.0ng/mL) 45 0.1
1.0 (0.lng/mL) 30 0.025
20 (0.025ng/mL) 2.0 0.0125
2.0 (0.0125ng/mL) 20 0.00625
20 (0.00625ng/mL) 2.0 0.00313
20 (0.00313ng/mL) 2.0 0.00156
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CSE ® EU FURMED R il

#3 JP-RSE ®ifE (EU/mL) & Tg (min)

JP-RSE (EU/mL) Tg (min)
0.0039 530 52.6
0.0078 444 440
0.0156 374 370
0.0313 296 294
log (Tg (min)) = —0.276log (JP-RSE conc. (EU/mL) + 1.061

r =-09973

#4 CSE Oi)¥ (ng/mL) & Tg (mean) (min)

Tg [mean) (min)

CSE (ng/mL) vial 1 vial 2 vial 3 vial 4
0.00156 495 52.6 494 49.3
0.00313 394 45.3 40.0 41.1
0.00625 320 34.2 33.0 31.1
0.0125 258 273 273 26.2
0.025 21.2 224 212 21.0

#5 CSE @ EU #5545
CSE AL TIVDF Tg EU 5l EU #5547 %

(ng/mL) (min) (EU/mL) (EU/ng)

0.00156 50.2 0.0049 314

0.00313 415 0.0097 3.10

0.00625 32.6 0.0231 371

0.0125 26.7 L fEH L 2w

0.025 215 FEH L 2 L Zw»

¥ EU #5547 %% 3.32 (EU/ng)
500 (ng/vial) % 3.32 (EU/ng) = 1660 (EU/vial)
tofrEMELAL 3.
- TZOFITIE CSE DIl 1700 (EU/vial) &7 9.
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