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Introduction

Endotoxin :

> Endotoxin (a.k.a lypopolysaccharide), is o
pyrogenic substance that is found in the cell wall of
Gram-negative bacteria

> Pyrogenic substance (or pyrogen) can induce fever
when injected into the blood or cerebrospinal fluid

It is associated with injectable products

Sterile production procedures are needed
Sterilization does not remove the endotoxin

It is heat stable
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Consequences of endotoxin cotamination:

Fever

Headache

Chills

Nausea /Vomiting
Hypotension
Acute lung injury
Miscarriage
Death



Bacterial endotoxin test
(aka LAL test):

To detect or quantify
endotoxin of gram
negative bacterial origin
using amoebocyte lysate
from horseshoe crab
(Limulus polyphemus or
Tachypleus tridentatus)

Horseshoe Crab



Methods:-

Gel clot
a)  Gel clot (Limit test)
b)  Gel clot (Semi-quantitative test)

Photometric
a)  Chromogenic (Kinetic)
b)  Turbidimetric (Kinetic)

c)  Chromogenic (End-point)
d)  Turbidimetric (End-Point)
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Documents for submission

Certificate of analysis
CoA for reagents

Protocol of analysis
Calculation (MVD and ELC)
Validation data

Routine tests result



l. Coa for finished products

. Local manufacturer — CoA for 1 batch of finished
products

o Oversea manufacturer — CoA for 3 batches of finished
products

. Must contain (in relation to LAL test):
Product name and strength
Batch number
Specification for BET
Results for BET
Appearance
Ph
Name, signature and date of approval
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CERTIFICATE OF ANALYSIS FOR FINISHED PRODUCT

RODUCT: Vaxcel Omeprazole 40 mg Injectiod CONTENT (S):
| Each vial contains: Omeprazole Sodium equivalent

|PRODUCT CODE: VXC 47 to Omeprazole 40 mg
| strength "

—— e o = o = = | MANUFACTURING DATE: Septembar 02
- = o = 2 2 2 5 “CEATCH NO: T0809032A > | EXPIRY DATE: September 10

I Batch number | — S —

I — |

[ NO TEST SPECIFICATIONS ‘ REFERENCE RESULT
- ——)
[ == = = = = - _%@ A white, hmrosc@ Manufacturer | COMPHES
H Completeness ang : Complies
I Physical dppeardfce ] Slarity of sphuien | Meets the requirement, USP30
S GH 9.0-12.0 ) Manufacturer | 110
—— 1 { %
| 4 | water Content Not more than 15.0% Manufacturer | 3:42%
pH 1
—a | {ipromy Complies
Identification
+ HPLC The retention time of test solution should
be concordant with that of the reference Manufacturer
solution
[ i8] o Unknown 1 0.16% |
w Individual impurity : Not more than 1.0% Unknown 2 - 0.83%
Related Substance | 1op.) impurities - Not more than 2.0% Manufacturer | +oral - 0.99%
| T | Assay 26,0~ 36.0% of stated amount Manufacturer | 35.5% | Results !
' - St g — esults
| 8 : . >10pm; < 6000 cts/vial
Particulate Matter | 3 25um; <600 cisivial . USP30 . SR |
9 | sterility No growth USP30

Bacterial Endotoxin Not more than 2.0 EU/mg Manufactur
[ == == = = — ~ X 1

I Limit for BET |

. |
— e - //\ I Signature, name I
Prepared by Approved by, _ N | & date of opproval I

e e = e = = e =

——
- o o e e e e - -

/ )
. / e ooy
S o~ e
e p—

NAME. . | NAME
DESIGNATION: . DESIGNATION:
DATE: 30 04

DATE:
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| Lysate & control :
I standard endotoxin |

1

Il. Coa for reagents

CERTIFICATE OF ANALYSIS

VIAL CONTENTS: Endosafe® Control Standard Endotodn is prepared from . coll strain 035:85, Each vial
contains 10 ng of purified Lipopolysaccharide, freeze dried in a stabilizad madric.

RSE/CSE RATIO: The potency of this standard In Endotosin units, (EU; has been dutermined 1o be

20 Elling by the mathod dessrited in Apoendix gl-clot Technigue) «f the GUIDELINE ON VALIDATION

OF THE LIMULUS AliCRs YSATE TEST AS AN END PRSSUC EMDOTOXIN TEST FOR HUMAM AND
*L DRUGS, BIOLOGICAL PRODUCTS, AND MEDICADSRYICES, pubshed by the U.S. Food

CSE Let: Expaars LAL Reagent Lot AZ2S2,  RSE Lot EC-E3

RSE/CEE Ratio: 20Eling  Vial contents: 200 EUNial

Mean Sensitivity wih RSE: 0,03 EUimL

IS/ICSE RATID: The Expert Comméties mmmﬁNﬂMWamﬁhBu
10,000 U per vial of 15, so that 1 IU = 1 ELL The potency of this endatoxin standard in Intemational (Endotoin)
Units, I, has been designated as 20 ILing,

DIRECTIONS FOR USE: Reccnstitas the lyophifized material with 5.0 L of LAL raagant grade water fo obtain
A0 EUmL or 40 ILimL.  Vortex mix vigorously for at least 5 minutes aftsr rahydration, and for af lsast 1 minuts
immediately prior 1o sach vas,

STORAGE: Stors rehydrated materal at 2-6°C for up o 4 weeks, Store lyophiized material at esntroliad room
temperature or refrigerated as prefemes, Diluted endataxdn Mmhwmmﬂiﬂwmm

CAUTION: DO NOT FREEZE ENDOTOXIN SOLUTIONS

Signature; Dateu.a&[d@‘_ I

’Qﬂ:‘lﬂ: E‘L
ot
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lii. Protocol of analysis

A complete protocol of analysis contains:-
List of equipments, glassware and reagents used
Directions of use for reagents — LAL reagent and CSE
Preparation of endotoxin standards
Preparation of samples
Test methods (how the test is performed)

Standard operating procedure is acceptable except
for sample preparation



a. List of equipments, glassware

NPCB

FOR RESTRICTED CIRCULATIRRE

nd-reagents

TP MNa.:
STE24-04

REFERENCE :USP | EFFECTIVE DATE 192010

SUPERSEDES :ST624-03 | PAGE No. slofs
PREFAREDEY | REVIEWEDBY | APPROVED BY

DEFT Qc DRA ~ R&D | o QA

I. BACTERIAL ENDOTOXINS TEST
1.1 Intraduction:
This i a very sensitive best and hence requines gresl care. Depyrogenate all the glassware by ihoroughly
cleaning and rinsing 10 to 15 times with freshly collected kot water for injection, wrap in aleminam foil

and depyrogerate in the hot air oven as per the valldated cycle tkme.
Wear glowes and mask while performing the BET test, Perform the test under LAF.

2 Equipments and Reagents Required

1} Vomesx Mixer
2} BET incubator (Validated)
3} Glass Pipenes deparogeraled
4) i) Test tabes (for Assay) depyrogenated @ 10 x Fimm
it} Test tubes {for Dilutipns) depyrogenated : 20 x 130mm

s ra—

5} Alminlum Foil depyrogeanted

&) Rubber Bult

71 Tes Tube Stunds rFreEsSs T T T T =TT -"-=-"=-=-"=|=-"=-"=-=-= -
£ Parafilm : The glassware [mst be depyrogengted :
% Micropipetie (calibeted) - Any plastic apppratus must be Pyrg gen-free 1
10} LAL rsagent e e e —— Ll VbtV ]

1) LAL reagent water

12) Contral standord endotoxin (CS5)

13} Timer [Calibrated)

Mote: Do net use plastic test tubes and pipeites,




Bh. Directions of use for re

Anngrurg X1 S0F QU1 @
FOR RESTRICTED CIRCLE L
STANDARD TEST PROCEDURE LA
REFERENCE : TSP EFFE{‘,’.“I'I‘FE DATE 1 1904 2000
SUPERSEDES : ST624-03 T Fﬁ.GE h-n. T :2ol8
FREFARED BY [ REVIEWED HY o APFROVED BY
DEFT QC I DA 1 ran | QC = QA
1.3 Directions for use of the LAL Reagent:
Tap the lyophilized vial gently for the powder to collect at the bottom,
S S Dietach the aluminium crimp.
Remove the stopper of the lyopkilized vial carefully without spurting the lyophilized reagent.  'While
I VOI ume Of LRW used for I placing the stopper on the clean surface of the table, keep the siopper plunger upwards,
I reco n Stlt Ut I O n I Recorstitute the lyaate with up_pr.up'ria[t wolume of LRW (5.2 mL for o 530 test vial)
e e e e e e 1 Apply the stopper and gently swirl the conterns.
Mote: Lysate should not be vartexed,
1.4 Contral Standnrd Endotoxin (CSE).
The ©5E has a predetermined amount of eadotonin, as described in the cenificate of analysis (COA),
which is sandardized against the U5 reference standard Endotoxin. The CSE is specific to 2 lysase Lot
Mo, The COA musst be verified for matching kot nembers of CSE and LAL reagent and maintained in a
fhie.
Tap the lyophilized vial gently for the powder to collect at the batom,
Dietach the aluminum erimp.
Remove the stopper of the Iyophilized vial carefully withowt spaming the lvophilized réngent, While
placing the stopper on the clean surface of the table, keep ihe wopper plunper upvards.
Reconstitute the C3E by adding the appropriate volume (as per COA) of LRW using a depyrogenated
pipeite. Vorex the reconstineted CSE for 5 endn, This is the stock solution.
While making furber dilutions from the stock salution, the solutbon shauld be w‘l’rx @ mimimum of
30 seconds.
.5 Verification of Label Claim Seasifivity
The lnbeled sensitivity must be conlirmed for each new Im of the LAL reagent received 24 per SO
QRO and miwe the lat, which conforms 1o the reguiremvents.

eagents



. European Pharmacopeia 5.0, 2.6.14 Bacterial endotoxins: 1.
Preparatory Testing (i) Confirmation of labeled lysate sensitivity

(i) Confirmation of the labelled lysate sensitivity

| Gel clot method : min of 4 |
s’randards, 2\, A, 0.5 A, :
| O 25 N, 4 replicates of each |

Confirm in 4 replicates the labelled sensitivity A, expressed
in IU/ml, of the lysate solution prior to use in the test.
Confirmation of the lvsate sensitivity is carried out when a
new batch of lysate 1s used or when there 1s anv change n
the experimental conditions which may affect the outcome
of the test.

Prepare standard solutions of at least 4 concentrations

equivalent to 23, A, 0.5) and 0 252 by diluting the standard

endotoxin stock solution with water for BET.

- European Pharmacopeia 5.0, 2.6.14 Bacterial endotoxins: Photometric
Techniques 3. Preparatory Testing (i) Assurance criteria for the standard

curve 1

: Chromogenic method: min
I of 3 standards, 3 replicates 1
“of each

(i) Assurance of criteria for the standard curve

Using the standard endotoxin solution, prepare at least

3 endotoxin concentrations to generate the standard
curve. Perform the test using at least 3 replicates of each
standard endotoxin solution as recommended by the lysate
manufacturer (volume ratios, incubation time, temperature,
pH, etc.).
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d. Preparation of samples

Samples preparation must be specific to the

product.

If there are modifications, please include

E.g. : pH modification, addition of endotoxin dispersing
agent, ultra filtration, surfactant,

Serial dilution of the product

* If pH modification is done, please include the pH
test results in the validation data



Serial
dilution

PRODUCT SUMMARY REPORT Page 5 of B
TITLE: -
F DATE |‘fhn}b’“
REFERENCE NO: PVP REFERENCE MO WiMP REF NO:
BETAMISCAGD SAL-SPDIPVPIDY SAL-SPDAVMPIRS
3.0 PRODUCT PREPARATION

Thiz method is used when thera is an official pharmaccaplal limit,

Endoloxin Limit

MYVD = - e X Concontration of tha Producl
‘ Sengitivity of lysale (A}
253> ’
SAMPLE Final CONC. OF
S.NQ | MVD CONCENTRATION | PREPARATION | PRODUCT In meg / mi
o VA Samy T ]
1 MVD/32 - Q. %% !rffﬂnlql}:hflélff-‘ﬂ (R 12~ mylnl
L (rune-ad
| O Tml ) Tvbea a '
2 MVDIE = I | e Lrd | 606 mg mh
_I_ _ _ {usiEn l
wf el o Tobe-8 4
3 MVD/E  ~ 33 orm g w Crad | 2.0 my et
{1vne- .c:) '
&5 Ml ré Tuuke-e 4 :
4 MVDIA . gg ox o o) taw cusd | OIS mg fmL
| fqune- 02
_ OF mi gf Jube-D 4 -
5 MvDi2 o 1= o's’__mﬁ.q Ltwd € 132 oede !NSF@L
—_ I Civar- <. |




CONTROL
MROCEDURE

Q'lt.n!:q.r Control Department

CP No.

Edition no. Qs
Replaces : 04
| Page 182 af 12]

11.14 Bacterial Endotoxins [method to be followed at Turbhe, Indial

Principle

With a suitable preparation of limulus amoebecyte lysate (LAL), bacterial endotoxins react
after incubation at 37°C by formacion of a solid gel (gel-clot technigque), According o EP
2.6.14., USP <85> and |P 4.01

Reagents and Equipment

Accocding 1o EP 2.6.14, or USPF <85>, or [P 4.01

Procedure
According ta EP 2.6.14. or USP <835, or JF 4.01

Sample preparation

The lysate sensitivity used for this tests is 0.06 EWmg,. For wsting, prepare the Endoroxin-
| standard solutions of 4 A strength (0.25EUWiml)

| Sqmp|e reconsti‘l‘u‘l‘ion 1| 100.0 mg - 100.3 mg of sample is dissolved in 5.0 ml of endotoxin free water 10 get a st

solution of 20 mg/mL. From this test solution prepare a working dilution of 1:10 and
1: 20,

U |

From the working dilution withdraw 2 unspiked samples and spike with 4 Lambda {e.g. 50
pl of 1: 10 dilution or 1: 20 dilution + 30 pL of a 4 Lambda salurion) and rransfer these
samples into suitable assay tubes. This is Product positive control (FPC)

The negative control samples, positive control samples are also tested in duplicaze.
After addition of 100 pl af lysate to all samples and incubation at 37°C for 60 min, (=2

mein.) an assesspent of gel formation can be done: solid gel = positive result, no solid gel =
negative resuly, pH (inel. lysate) : 6- 8

Reguirement

See sptciﬂ::ztin::s

Comment
E.U. are identical to USP endotoxin units, equivalent ta LU, (internaticnal units},
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e. Test methods

Describe how the test is performed in detail

Gel clot method: European Pharmacopeia 5.0, 2.6.14 Bacterial
endotoxins, Gel clot technique (Method A and B)

1. Preparatory Testing

Confirmation of labeled lysate sensitivity

Prepare of 4 standards (2A, A, 0.5 A and 0.25 A) — 4
replicates of each conc.

Mix equal amount of Lysate (LAL) as the standard
Incubate the mixture (usually for 60 2 mins at 37°C)
Invert the tube (in one smooth motion)



* ii. Test for interfering factors

- Prepare of solutions A, B, Cand D (refer Table 1.1).
Solution A & B: 4 replicates: solution C& D: 2
replicates

- Repeat steps b) to d) from Confirmation of labeled
lysate sensitivity

EUROPEAN PHARMACOPOEIA 5.0 2.6.14. Bacterial endotoxins

Table 2.6.14.-1

Solution Endotoxin concentration, Solution to Diluent Dilution factor Initial endotoxin  Number of replicates
which endotoxin is added concentration

None,/Test selution 4

B 23 /Test solution Test solution 1 2% 4
2 1A 4

4 0.5R 4

8 0.254 4

C 23/ Water for BET Water for BET 1 24 2
2 1A 2

4 0.54 2

8 0.254 2

D None,/Water for BET - - 2

Solution A = solution of the preparation being examined that is free of detectable endotoxins.
Solution B = test for interference.

Solution C = control of the labelled lysate sensitivity.

Solution D = negative control (water for BET).

Table 1.1
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¢ 3. Semi-Quantitative test
2. Limit test Prepare of solutions A, B, C

* Prepare of solutions A, B, Cand and D (refer Table 1.3) -2
D (refer Table 1.2) — min 2 replicates for all solutions

replicates for all solutions * Repeat steps b) to d) from
 Repeat steps b) to d) from Confirmation of labeled
Confirmation of labeled lysate lysate sensitivity

sensitivity

Solution Endotoxin concentration/ Solution to Diluent Dilution factor Initial endotoxin  Number of replicates
which endotoxin is added concentration
A
A None,/ Test solution Water for BET 1 2
Selution Endotoxin concentration/ Solution Number of replicates 2 2
to which endotoxin is added . %
8 2
A None/Diluted test solution 2 B 23,/ Test solution 1 2L 2
B 23 /Diluted test solution 2 (& 23./Water for BET Water for BET 1 2L 2
’ 2 1L 2
c 2)./Water for BET 2 4 0.5 2
: 8 0.250 2
D None/Water for BET 9 D None,/Water for BET - - 2

Solution A = test solution at the dilution, not exceeding the MVD, with which the test for interfering factors was carried out. Subsequent dilution of the

test solution must not exceed the MVD. Use water for BET to make two dilution series of 1, 1/2, 1,/4 and 1/8, relative to the dilution with which the test
for interfering factors was carried out. Other dilutions may be used as appropriate.

Ta b I e 1 2 Solution B = solution A containing standard endotoxin at a concentration of 24 (positive product control).
. Solution C = 2 series of water for BET containing the standard endotoxin at concentrations of 24, &, 0.5 and 0.25).

Solution D = water for BET (negative control).

Table 1.3



NPCB
MOH

A A
--1;:“:‘ o

Common issues regarding protocol of analysis

Protocol of analysis not given — only a reference to BP,
EP or USP given

“Carry out using internationally harmonised Ph. x
Eur/USP/JP /LAL method”

Too simple /not detailed /only summary given— no list of
equipments & reagents, method for preparation of
standards, other solutions and method of test

Sample preparation not specific to the product
Insufficient types of solutions

Not enough replicates for the solutions



EXAMPLE OF AN
INCOMPLETE
PROTOCOL OF ANALYSIS



1\'0"!‘0! No: 01
|Effective Date: FE8 04, 2009
Page: 10-2 1
'Document Code: OAL-MYS

TESTMETHOD

Cefim Injection 0.5g contains not less than 90.0 percent and not more than 115.0 percent of the
labeled amount of Cefepime.
Ingredient: Each vial contains:
Cefepime Hydrochloride eq. to Cefepime Base ..............500mg (potency)
(buffered with L-Arginine)
Appearance: White to pale yellow powder in vial.
Filling weight; 0.5g(potency)/vial.
Weight variation: +7% of average weight in vial, take 10 vials for test. (JP XII, p.68)

1) For Arginine:
The chromatogram of the Test preparation obtained as dirg
exhibits a Arginine peak, the retention time of which.«®
chromatogram of the Standard preparation 1) obiyia§

2) For Cefepime HCI:

The chromatogram of the Test prepastfigh § as directed in the Assay exhibits a

major peak for ingredient, the gt

i ]
N
4

J

| 0 foxin Unit per mg of Cefepime.
Test Proced 3
In ¥ lying the test, observe precautions in handling the specimens in order

icrobial contamination. To quantify the amount of endotoxin in a specimen,
is performed on decreasing concentrations of specimens prepared by serial dilution.
Select dilutions so that they correspond to a geometric series in which each step is greater
than the next by a constant ratio. Include negative and positive controls, and a positive
product control. Use not less than 2 replicate reaction tubes at each level of the dilution series
for each specimen under test. A standard endotoxin dilution series involving not less than 2
replicate reaction tubes is conducted in parallel. A set of standard endotoxin dilution series is
included for each block of tubes, which may consist of a number of racks for incubation
together, provided the environmental conditions within blocks are uniform.
1) Preparation:
Since the form and amount per container of standard endotoxin and of LAL reagent may vary,
constitution and/or dilution of contents should be as directed in the labeling. The pH of the
test mixture of the specimen and the LAL reagent is in the range 6.0 to 8.0 unless specifically
directed otherwise in the individual monograph. The pH may be adjusted by the addition of
sterile, endotoxin-free sodium hydroxide or hydrochloric acid or suitable buffers to the
specimen prior to testing. :
2) Procedure:

A) Specimen:
Dissolve about 200mg of sample powder in 10ml of water, mix well as sample solution.

g% A

Version No: 01

Effective Date: fi5 (4, 2009
Page: 10-3

Document Code: DAT-MYS

Prepare a series of dilutions of the CSE to give concentrations 23, where & is the labeled
sensitivity of the LAL reagent in Endotoxin Units per mL.

C) Positive product controls:

Positive product controls specimen, or of solution washing or extract thereof 1o a
standardized CSE, has been added 1o give a concentration of 23, where X is the labelad
sensitivity of the LAL reagent in Endotoxin Units per mL.

D) Negative control:

Diluted solvent (pyrogen free water).

Intoy sringlc test vials (STV) of pyrotell (3 is 0.03Ew/ml), dispense the specified volumes of
negative controls, standard endotoxin concentrations, specimens, and positive product
mnl:mia_ Add appropriately constituted LAL reagent, unless single test vials are used. Mix
the specimen/LAL reagent mixture and place in an incubating devitd such as a water bath
or heating block, accurately recording the time at which he s drt 5

cach wbe, undisturbed, for 6042 minutes a1 3734
observation. A positive reaction is characterizedd
. ul
fo

sitive (+). A negative resuli is
rmation of a viscous pel that does
4 I§ulP as negative (-). Handle the tubes with care,
vibrations, or false negative observations may

when inverted through 180°, Record
characterized by the absence of s
not maintain its integrity. Recar@a)

and avoid subjecting th \ t&} .

result. The positive product control is negative or the endotoxin
standard dos ; ndpoint concentration to be within %1 two-fold dilutions from
at Ay Segiivity of the LAL reagent or if any negative control is positive. If the

E& s L5t result as negative mean passed, if as positive mean unpassed.

Pestll any containers or wtensils employed so as to destroy extraneous surface
r ;rn that may be present, such as by heating in an oven at 250°C or abave for 30
nules

Fane
Membrane Filiration condition:
Usingf?;mb;;::l p?mhy of 0.4530.02um, a diameter of approximately 47mm, and a flow
rate of 55 to of water per minute at a pressure of 70 X
Precatar per m of mercury
Fm’.“ each of 20 containers, aseptically transfer about 300 mg of sample, into a sterile 500 mL
conical flask, dissolve in 200 mL of *Sterile Fluid A, and mix 1o dissolve. Aseptically
transfer the solution info one membrane funnel, and immediately filter with the aid of vacuum,
Then wash the membrane with 3 times 200 mL of *Sterile Fluid A by filtering through it.
Remove the membrane from the funnel, cut the membrane in half. Immerse one-half of the
membrane in Fluid Thioglycollate Medium and the other half of the membrane in Soybean-
Casein Digest Medium, as following conditions: ,
1) For Bacteria:
Kind of medium: Fluid Thioglycollate Medium,
Volume of medium: 100m]

Positive control of Test Microorganism: Bacillus subtilis (ATCC 6633).
WAENENTEDOG Bovarmens contins confiinmsial isformusos belenging io V5P (Ving Shia Pharsascratics] lad Co, 13 i Terwan nnd i lepally privibeged
e woe of Se docgraied indihd & eatity 1T weu are son che vnded Cpho o s ey rot fied thas aay disciosene

fur
P —— &..r..:.,u o e st -omteeals 1o Tl A e 18 AT R T T T TT T T TEr e ——"

ton Methad tor Stenlity,
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iv. Calculation of MVD and ELC

Maximum Valid Dilution = the maximum allowable dilution
of a sample at which the endotoxin concentration can be
determined

Detailed MVD calculation specific of the product is
required in all submission

MVD = Endotoxin limit x Product concentration

A

E.g. MVD for azithromycin IV injection 100 mg/ml with
endotoxin limit of 0.17 EU/mg, and A = 0.03 EU/ml

MVD = 0.17 EU/mg x 100 mg/ml = 566.667 (566)
0.03 EU/ml




Detailed ELC calculation for the product is required for
product with endotoxin limit not available from EP, BP, USP
or JP (or in-house)

Endotoxin limit concentration (ELC)= K / M

K = maximum allowable endotoxin exposure (usually 5
EU /kg /hour for a 70 kg person)

M = maximum human dose of the product

E.g. ELC for Enfurvitide is < 1.2 EU/mg and is not stated in any
reference. Max dose of enfurvitide is 1.5 mg/kg/h. Therefore:

ELC = 5 EU/kg/h+ 1.5 mg/kg/h = 3.33 EU/mg.

Value chosen is 1.2 EU/mg - which is 3 fold safety margin —
this is acceptable.
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V. Validation data

The validation data required depend on the type of test
method used.

A. If gel clot method was used:-

Confirmation of labeled lysate sensitivity — for 1 batch of
lysate

Test for interfering factors a.k.a. Inhibition /Enhancement
test — for 3 batches of finished products

B. If chromogenic/turbidimetric method was used:-
Calibration of standard curve — for 1 batch of lysate

Test for interfering factors a.k.a. Inhibition /Enhancement
test — for 3 batches of finished products
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A. Validation for gel clot method

Confirmation of Labeled Lysate Sensitivity

Requirements:-
-  Test methods — how the test is performed

- Types of solutions used in the test:-
Solution A — negative control (LRW only)

Solution B — endotoxin standardssolutions — minimum 4 A
concentrations (0.25 A to 2A) *

- Results for test performed on 1 batch of lysate in raw data
format **

* 4 replicates for each solution types
** Results must meet the requirements.



Sample of presentation of results for Confirmation of Labeled

Lysate Sensitivity

Replicate Observation at different concentrations Log 10 of | Observation
2\ A A2 A4 end point | for —ve
(0.02EU/ml)  (0.01 EU/ml)  (0.005 EU/ml)  (0.0025 EU/ml) control
7 + i . 0.01 2 ]
EU/ml
I + + § ) 0.01 9 )
EU/ml
I + v i ) 0.01 9 )
EU/ml
IV + > § ) 0.01 9 )
EU/ml
Mean of log 10 end point / 4 9 ,;"5, m
Geometricmean = antilog of mean of log 10 end point /4 0.01 EU/ml *w }

MUST BE IN RAW DATA FORMAT



contral curve report No.: [ I

Control Curve report [Date: isloajoy
Pageno. 2of 2

C) For Lysate :

LAL Reagent (Mfg./Lot #) : Endolaly x2gust Exp:oylsoll Sensitivity: p.o3 EUMmL
LAL Reagent water (Mfg./Lot #):6raldady qq3=aoe IExp.: _ 833010

ASSAY ;
Arrange test lubes in stand and take sample solution, LRW , CSE and lysate dilution
as per following table.Incubate all tubes atat 370*C ¢+ 1.0*C For 60 £ 2 min

Heating block ID Mo, c0eEob S

Start Time : _o3:30 Start Temperature: __ 310 °C

End Time : _ot:p End Temperature : _33-0  °C

Tube

Ma. Test details LRW in pl CSE inpl Lysate inw| Result
1io4 Negative Control 100 . 100 ===
Sl 2h - 100 (2 &) 100 + F 4+
81012 k - 100 (&) 100 'TET.
1310 18 Ai2 _ 100 (W2) 1M |--=-
171020 Aid _ 100 (W14} 0 [----
HNole :

+ ; Gel clot formed - Gal clot not formed

Acceptance criteria: Acceptable variation is 2. 1o A/ 2 of labelled sensitivity (3)

[
Conclusion: With respect to the above observations, LAL kit tested complies/
-doesnof comply to the inhouse specifications.

!Lnﬂjrndﬂar:- Checked Byr-
Date : h[&ill ok D'h: i”.‘lh‘&

TSI T b PTG FRE AT
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Non-Inhibitory Dilutions

Requirements:-
Test methods — how the test is performed

Types of solutions used in the test *:-
Sample only (4 concentrations)
Sample + endotoxins (4 concentrations)

Results for test performed on 1 batch of lysate in raw data
format **

* Minimum of 2 replicates for each solution types

** Results must meet the requirements.



VALIDATION OF BACTERIAL ENDOTOXIN TEST FOR

Walidation Protocol No.: T [ Page MNo. - 06 of 17
Tube No. Description LRWinpL|CSEinuL|  SampleinpL LT"‘ Result
VEL LRW blank 100 - - 100 — —
16y 25 100(23) - 100 4 o
| SeC A 100 (1) - 100 4 4
1E8 a2 100(22) - 100 —_—
N\ A4 100 {34 ) - 100 —_—
ugwl SPL(_ e MvC) 50 - 50 (3L MVC) 100 | 4 4
asy] PPC(IG MVe) | - | so(en| so3zmve) | 10 | 4 o4
wiw| SPL(_2_MvC) 50 - 50( \6 MVC) 100 +
ngw| PPC(B_mve) - [ so(ay] soraemvey | 10 | 4+ 4
11';3_6 SPL{_Y MVC) 50 - 50( % MVC) 100 A
ugnl FPPC(_4_MVC) - 50(4) 50( % MVC) 100 I
g SPL(_2_mve) 50 - 50 ( 4 MVC) 100 - -
st PPC(_L MVC) - 50(4ny| 50(q MVC) 100 I
nga SPL(_L_MvC) | s - 50(2MVC) | 10 | - —
gy PPC(_L_wmvC) - 50 4%) 50(_L MVC) 100 4
SPL . Sample PPC : Positive product control
+ . Gel clot formed . . Gel clot not formed
Done by : Checked by:
Date Date :

Selection of concentration of Product for routine analysls :

After getting the result select the two fold before dilution where PPC is showing positive result
and sample is showing negative result, as a Mon-inferfering dilution.
Selected concentration for routine BET is _ 0 -4.% ﬂ!m’-— (_L_mve)




iii. Inhibition /Enhancement Test (Test for Interfering Factors)

Requirements:-
Test methods — how the test is performed

Types of solutions used in the test:-
Solution A — negative product control (sampleonly) **

Solution B — positive product control [endotoxin + samples,
minimum 4 A concentrations (0.25 A to 2 )] **

Solution C — endotoxin standard solutions — minimum 4 A
concentrations (0.25 Ato 2 A) *

Solution D — negative control (LRW only) *

Results for test performed on 3 batches of finished products in
raw data format A

* 2 replicates for each solution types
** 4 replicates for each solution types
A Results must meet the requirements.
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REPLICATES SOLA SOLB
(sample (sample + endotoxin)
only) A4
(0.0025
EU/ml)
| - + |+ | - -+ |+ | - - -
[ A R ]
I I T e ]
|V - + + - - + | + - - -
End-point 0.01EU/ml 0.01EU/ml
Log end- -2 -2
point

MUST BE IN RAW DATA FORMAT



Sample of presentation of results for Inhibition/Enhancement Test

VALIDATION OF BACTERIAL ENDOTOXIN TEST FOR

Validation Protocol No.: VPR - 525 Page No. ; 07 of 17
b) PART - 11 Validation Test 1
Label and arrange test tubes(10x75mm) in test tube stand and add LRW, sample prepared
control standard endotoxin and lysate asper following table.
Solution A: Solution of the product at_2—_ MVC { 043 _mg/mL )
Solution B: Test solution spiked with indicated CSE concentrations
{Positive product control: PPC)
Solution C : Standard solution which indicated CSE concentration in LRW
Solution D : LRW ( Negative control : NC )
Gel clot Incubator 1D No. Cpccoh’
Incubation:  Tima Start V4158 End |s80e
Temperature: Start 2.¢°c End 3.6% .

Tube No. Solution LRW in pL| CSE in uL s""m L":L"' ™ Result
ey A — 50 - 50 100 [— - = —
s 9 23 = 50 ( 41) 50 100 |+ 4 4 -4
9512 B A - 50(2,) 50 100 |- 4+ 4 4
13k g | Product M2 - 50(A) 50 W0 |- — = =
T & In A4 - 50(W2) 50 00 | - - — -
21 By 2% - 100 (22) - 100 |4 + 4+ 4
5 1% g c A - 100 { L) - 100 |4 4 4 4
29 k22 | Endotoxin A2 - 100 (M2) - W | = - = =
3316 36 M4 - 100 (M) - 100 | - - — —
1 o un D - 100 = - 0 | = — = —

Done by : Checked by:
Date : Date :




B. Validation for chromogenic method

. Criteria for Standard Curve

Requirements:-
. Test methods

Types of solutions *:-
Solution A — negative control (LRW only)

Solution B — endotoxin standards (minimum 3
concentrations)

Test results for 1 batch of lysate **

* Minimum 4 replicates

** Results must meet specifications



CONNMON TECHNICAL DOCUMENT MODULE 3, QUALITY

Figure P.5.3.3.1 Inhibition / Enhancement Results. Tranexanmuc Acid Injection 250mg /Sml,

i
e Fre s » - - 30
ot Aosny “ * o . vt
e ( hoo - "
e = r Vo
- ~ w - ap——
KQCL ASSAY
200
Reaction
Tine
(secs)
02’.

Concontration: EUVmL

~ == == == MUST BE IN
= " © RAW DATA
= " FORMAT

L &3
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i.  Inhibition/Enhancement Test (Test for Interfering Factors)

Requirements:-
. Test methods
o Types of solutions *:-

Solution A — negative product control (sample only)

Solution B — positive product control (sample + endotoxin)

o Test results for 3 batches of finished products **

* Minimum 4 replicates

** Results must meet specifications



Sample of presentation of inhibition / enhancement test

COMMON TECHNICAL DOCUMENT MODULE 3, QUALITY
I | \JECTION
I 250 mg / S mL

Figure P.5.3.3.1 Inhibition / Enhancement Results. _ Injection 250mg /Sml. Batch
A106T (3/4)

e J
"y 1341 LA L ) Tme: 09 »
e Nater Lot # © 5580 Iale O -2008
Anahat A So100n Lot @ 104 SN 153916
Tranexamic Acid 250mg/Sml Ampoules
Lot# A106T Red Limet 001
SAMPLES CONCENTRATION WELL REACTION AVG HAW Rosults (LY
TIME (soc TME EU Uimg
0 04500 < 00800
PPC 22 2077 2017 0.275%
M2 2078

— wuenct FORMAT

Heviewed Uy




NPCB
MOH

Common issues regarding validation

Test methods not given

Not enough solution types / replicates

The results given are not in raw data format
Not enough data (i.e. not neough for 3 batches)
Results did not meet specifications

The raw data given is in foreign language and not
translated



THANK YOU



