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Establishment of Bacterial Endotoxin Test Method for Formoterol Fumarate Inhalation Solution
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Abstract: Objective To establish a bacterial endotoxin test method for Formoterol Fumarate Inhalation Solution. Methods
to the United States Pharmacopoeia and the National Formulary (USP43 - NF38),the General Rule 1143 Bacterial Endotoxin Test

Referring

and Guiding, Principle 9251 Bacterial Endotoxin Test Application Guiding Principle and Principle 9301 Injection Safety Test
Application Guiding Principle of the Chinese Pharmacopoeia (2020 edition, Volume IV ), the gel method was adopted to study the
bacterial endotoxin test methodology of Formoterol Fumarate Inhalation Solution. Results The bacterial endotoxin limit of the test
solution was set to 1.4 EU / pg;when using bacterial endotoxin test water to dilute the mass concentration of the test solution to
0.312 5 pg / mL or below, and using tachypleus amebocyte lysate with sensitivity of 0.25 EU / mL or above for bacterial
endotoxin test, the test sample had no interference effect on the reaction between the limulus amebocyte lysate and bacterial
endotoxin. Bacterial endotoxin testing was conducted on three batches of samples from a certain manufacturer, and the endpoint
concentrations of endotoxins were all below the proposed limit. Conclusion The gel method can be used for bacterial endotoxin
test of Formoterol Fumarate Inhalation Solution. To ensure medication safety,it is necessary to add bacterial endotoxin test items in
the quality control process of inhaled solutions.
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Tab.1 Results of the sensitivity test of tachypleus amebocyte lysate

FEA A LES S 3AC D) ; Ae
#5  (EU/mL) 0.5 0.25 0.125 0.0625 (EU/mL)
2211282 0.25 4+ —--- —--m - - 0.5

2407101 0.25
oo+ A EGRRRAD), - ARBECRT AR A2 E
R4
Note: + indicates positive (gel formed), — indicates positive

(no gel formed)(for Tab. 1 — 4).
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b3 VAR TR N 0. 625 e / mL(FRRE 164%)
i Xof 3 7] 5 40 TR PN R 0 B JC B B TR L B
T A2 T A ) R R R R I 7 R T L 2 1B
Pl g i, 36 FH I AS 40 0 o ok B 1) — S B (B
RIER R B B R L BP0, 312 5 weg / mL.
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Es 7£ 0. 5\ ~ 2. ONYE I Y, ELIIE 0. SEs ~ 2. OEs 7l
FEIN TR IR 3 A (A TR B B 0. 312 5 pig / mL
B 24T G2 0 R0 5 A0 1R PR 7 R A R B A E B e T

85

tH++ HHEt - - —- 0.25




A I -

Inspection and Test

&%

China Pharmaceuticals

2026 47 A 20 H %5 35 %455 14 )
Vol. 35,No. 14, July 20,2026

®2 @A RTHRERXEER

Tab.2 Pre — test results of the interference test for the test solution

Biks Bk R E I (ug / mL)
. B PC NC
A 10 5 2.5 L1.25 0.625 0.3125 0.15625
23NJO S . o
PPC -- -- -- --  ++ +4+ ++
P . - .
23E66 -- 4+
PPC -- -- -- -- ++ +4 ++
P —— —— = = - - - -
24A62
PPC -- -- -- -= 4+ +4 ++
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Tab.3 Results of the interference test for the test solution

BRA HES A& F AR /ml) o BB
5 5 0.5 0.2  0.125  0.0625 (EU/mL)
VUMWY RAERK)  ++++ +4-- —--- —--- o= (035
23NJ0 LR 0.42
23E66 LR i 0.35
24462 R e et 0.42
AT RREAK) 4444 444+ ---- ---- -- (DS
23NJ0 I e ket 0.30
23E66 Y AR L 0.30
24A62 I e L 0.35
%A Eso

Note:* indicates Es.
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Tab.4 Results of the bacterial endotoxin test for the test solution

&R T

X Se 5 P pPPC pPC NC

2311222 23NJO - - ++ ++ -
23E66 -- ++
24A62 - ++
22120312 23NJO - - ++ ++ -
23E66 - - ++
24A62 - - ++
PeEH .
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