


            
           

           
            

             
       

             
              

              
               

             
            
             
         

          
           

               
            

         
                

             
                 
           

               
             

               
      

              
           

            
          

           
      

          
           

             
            

            
            

             
           

            







Lonza Response to Draft Chapter 1085.1 1 of 8 

Comments to USP <1085.1> 
 

Section and 
paragraph 

Passage for comment Comment on passage 

Briefing …requires demonstration of comparability based on 
criteria recommended in this chapter proposal and 
other USP chapters, principally Validation of 
Alternative Microbiological Methods 〈1223〉, Validation 
of Compendial Procedures 〈1225〉, and Guidelines on 
the Endotoxins Test〈1085〉 as noted. 
 

Validation according to <1223> is not appropriate for 
an enzyme-based assay.  <1225> and <1085> are 
appropriate. 
 

Briefing This proposed chapter also provides suggestions for 
the evaluation of a recombinant reagent supplier. 

Supplier qualification should not be part of 
pharmacopeial method description.  We suggest it be 
removed or substitute by reference to appropriate 
guideline. 

Briefing 
 

The recombinant reagents described in this chapter 
are not sourced from lysates of amebocytes, but 
rather use one or more cloned zymogen proteases 
that comprise all or part of the natural lysate reaction 
cascade (Figure 1). 

The stricken language creates a negative tone, so we 
suggest it be deleted. 
 
Is this chapter meant for release testing only?  We 
would recommend to at least mention if this whole 
chapter is intended for release testing only and if yes, 
the title or briefing must be more clear on this. 
 
The introduction is missing that the immunological 
mechanisms are conserved among HSC species .  
However, lysate preparation varies among the 
manufacturers indicating that results are valid in the 
range of 50-200%.  
 
Throughout  the document we would suggest to 
remove the phrase “naturally lysate” as this is non-
existing. The amebocyte blood is naturally sourced 
while the preparation of the lysate is a 
manufacturing process that differs between 
manufacturers. It is well known that this is leading to 
differences in reactivity patterns across all 
compendial methods. 

Introduction These characteris ics give the horseshoe crab immune 
system high sensi ivity to an extremely broad spectrum of 
Gram-negative bacteria with which these species have 
coevolved. 

The sensitivity is to a broad spectrum of (marine) 
endotoxins. 
 
We recommend to add for scientific correctness and 
for  providing a rationale for the requirement to test 
autochthonous endotoxin in manufacturing facilities. 
(this is different from marine environment). This 
should not be limited to recombinant reagents. 
 

Background 
(compendial 
methods) 

Explain factor G pathway (currently only mentioned in 
background recombinant methods) along with the graph 
shown 

The graph shown mentions the factor G path.  
We would recommend to describe the factor G path 
here instead of mentioning it in “background – 
recombinant reagents” for the first time. 
 
We would further suggest to move the below 
sentence from “background recombinant methods” 
to “background compendial methods”: “When a 
sample contains sufficient β-D-glucan, the presence 
of the Factor G pathway in natural lysate can result in 
an overestimation of endotoxins activity (5–6).” 
 

Background 
(recombinant 
methods) 

Recombinant bacterial endotoxins test (BET) reagents 
proposed as alternatives to naturally sourced Limulus 
amebocyte lysate (LAL). 

This section is misleading, and not in line with <85>. 
We suggest to either include TAL or keep it broad to 
include all lysates derived from natural sources (to 
include all horseshoe crab species).  
 

Background 
(recombinant 
methods) 

These tests require the use of a qualified and 
calibrated fluorometer for reading the signal.  
 
 
 
 

This is misleading, as the reference to qualified and 
calibrated instrumentation applies to all photometric 
AND fluorometric assays. We suggest to change to 
“Photometric and recombinant reagents require the 
use of instrumentation qualified, calibrated and 
properly maintained according to USP<85> and 
<1058>”.   
It is further required to qualify any reagent on a 
reader (IQ/OQ/PQ) therefore this is not limited to 
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rFC reagents or a fluorochrome read-out. At least, it 
applies to both rFC and rFC reagents.    
Additionally, this route seems to require a data 
integrity statement.  

Background 
(recombinant 
methods) 

The test methodology for using rCR is the same as the 
kinetic chromogenic method and is performed as 
described in 〈85〉, Photometric Quantitative 
Techniques, Chromogenic Technique. 
 

We find it very problematic to describe rCR at this 
level of detail based on suppliers marketing 
materials. There is no independent user experience 
or peer-reviewed data on these products 
 
We recommend to limit this chapter to rFC where 
there is sufficient, independent and real world data 
available in the public domain.  
 
Alternatively, since rCR products are not yet available 
to the US market we would like to get access to the 
data from public resources that are supporting these 
claims. 
 

Background 
(recombinant 
methods) 

There are benefits to the adoption of recombinantly 
derived reagents: 
 The elimination of the use of animals as a 

reagent source 
 The absence of the glucan pathway that 

can result in a non-endotoxin-specific 
enhancement of the lysate test result 

 The potential for a more consistent and 
stable supply of reagent not subject to 
market and environmental pressures 

 

Benefits: this section is in wrong position, also the 
wording indicates that applies to rCR only. We would 
suggest to place it at the beginning of this section 
and to replace “recombinantly derived” by rFC and 
rCR.  

Alternative methods The alternative method or procedure must be fully 
validated (see Validation of Compendial Procedures 
〈1225〉) and must produce comparable results to the 
compendial method or procedure within allowable 
limits established on a case-by-case basis.” 
 

Essentially there is no marked difference in 
procedures between recombinant reagents and 
compendial reagents. However, each of the 
compendial reagents and recombinant reagents may 
display different reactivity patterns with any given 
product especially when it comes to interference 
patterns or unspecific reactivity, e.g. to glucans. 
Therefore a product-specific validation approach is 
highly recommended and is already performed in 
real life with the compendial reagents from one or 
more manufacturers. We do not see the necessity for 
an alternative method validation for recombinant 
reagents. By their very nature recombinant reagents 
may react more specifically to Endotoxin than 
compendial reagents which makes it difficult to 
identify a “true” value. 
 
With this in mind we believe that the concurrent 
chapter for alternative method validation might not 
be necessary. 

Alternative methods Although the instructions for performing the 
recombinant methods are essentially identical to the 
endpoint- and kinetic- chromogenic assays described 
in 〈85〉, the reagents are not identical to reagents 
prepared from horseshoe crab hemolymph. 
Therefore, endotoxins tests using recombinant 
reagents are considered to be alternative methods. 

It’s well worth pointing out that the lysates produced 
by different vendors and for different methods are 
also far from identical and have been demonstrated 
to give differing results. In fact no two sets of lysate 
are identical, especially if we consider turbidimetric 
and chromogenic lysates. Therefore the argument 
that recombinant technology that uses exactly the 
same binding protein to initiate the response should 
be an alternative method has never been a 
convincing argument. 

Validation of 
Alternative Methods 

Prior to validation of an endotoxins test using 
recombinant reagents, a user requirement 
specification (URS) should be produced per Validation 
of Alternative Microbiological Methods 〈1223〉.  
 

Alternative method validation according to <1223> is 
not justified. Endotoxin assays belong to “biological 
test and assays” and not “alternative microbiological 
tests” (with reference to USP table of contents). 
Most of what is requested for <1223> is done by the 
suppliers and should not be requested from users. 
 
We suggest that the reference to <1223>  for the 
entire document be deleted. 

Validation of 
Alternative Methods 

Reagent feasibility studies, instrument qualifications, 
and other activities performed to support the choice 
of an alternative reagent prior to the execution of the 

URS, reagent qualification, instrument qualification 
etc. is a general requirement for choosing a test 
method (e.g. for product safety testing) and not 
limited to recombinant reagents. Further, these 
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final studies should be documented as part of the 
overall validation effort 
 

requirements are more specifically handled in USP 
chapters other than <1223>. We suggest this section 
be stricken. 

Validation of 
Alternative Methods 

3. Comparability: Given the complexity of the lysate 
prepared from disrupted amebocyte granules, 
comparability of the recombinant reagents to 
naturally sourced lysate using endotoxins from 
autochthonous manufacturing sources is of particular 
importance. Comparability of recombinant reagents 
should therefore demonstrate equivalency of results 
per 〈1223〉. (For further information, see 
Comparability.) Current literature suggests that the 
following may affect the sensitivity and/or specificity 
of the recombinant reagents and should be 
considered when choosing reagent suppliers (see 
below) and preparing comparability protocols 

There is no such thing than natural sourced lysate 
but a lysate prepared from a natural resource which 
is variable in itself. This is a huge difference since the 
different preparation protocols from suppliers may 
lead to different reactivity towards autochthonous 
bacteria. This point is therefore not limited to 
recombinant reagents.  Additionally, reference to 
<1223> is not justified because this is not a 
microbiological assay. 
.  
To our perspective none of the points 1-7 apply as 
they are part of the manufacturers deign 
qualification (DQ) and should not be part of 
demonstrated equivalency. Moreover most literature 
chosen refer to discovery data in artificial systems 
that were not verified by relevant studies. 
 

Validation of 
alternative methods 

(1) Choice of species of the horseshoe crab as the 
source of the recombinant reagents (11) 

 

The current compendial document allows the use of 
TAL and LAL interchangeably, despite demonstrable 
differences in the reagents and even their mode of 
operation e.g. cleavage of the coagulogen in two 
places in the case of Tachypleus lysate gel clot 
reagents. It is difficult therefore to understand why 
the choice of the species of HSC should be need to be 
justified as part of a validation for alternative 
methods. If we also look at other types of alternative 
method validation, PCR for example, potential users 
are not asked to justify the source or even the type 
e.g. hot start, cold start etc. of Taq polymerase. We 
suggest this section be stricken. 

Validation of 
alternative methods 

(2) Optimal number of cascade zymogen proteases 
in the recombinant reagent formulation (13–14) 
 

Given that the primary purpose of the enzyme 
cascade is to amplify the initial signal to a detectable 
level, asking potential users to justify the ‘optimal’ 
number of zymogen proteases is both unnecessary, 
scientifically unsound and unduly onerous. In fact 
there is no ‘optimal’ number provided the signal 
generated by the reagents is sufficient to give an 
adequate measurable range and suitable Limit Of 
Detection (LOD). It is the task for each vendor of 
recombinant reagents to formulate the final product 
and to state its documented LOD. The user already 
has to confirm the manufacturer’s LOD as part of the 
validation procedure.  We suggest this section be 
stricken. 

Validation of 
alternative methods 

(3) The type and control of cell lines used as the 
expression system (10–11) 
 

Once again the requirements on the potential user of 
recombinant reagents goes way beyond what would 
normally be required for the validation of an 
alternative method. In assessing comparability, 
would the authors like to state what relevance this 
requirement has in terms of the selection of a set of 
reagents? Much of this information would be 
proprietary and has little or no bearing on the ability 
of the reagents to detect endotoxin or their 
performance in an assay.  This information would be 
supplied to regulatory agencies in the form of a 
Master File, as Lonza has already done many years 
ago.  We suggest this section be stricken. 

Validation of 
alternative methods 

(4) Identification and impact of any post-
translational modification of the recombinant 
zymogen proteases (10–11, 15–16) 
 

This seems to be a request for proprietary  
information that is only relevant to a drug product 
that will be administered to humans or animals. If 
requested by a regulator, this information would be 
provided to that regulator in a Master File, not to the 
customer. We suggest this section be stricken. 

Validation of 
alternative methods 

(5) The final, proprietary reagent formulation that 
assures consistent functionality and stability of 
the chosen recombinant components selected 
by the reagent manufacturer (10) 
 

Yet again the onus is placed on potential users of 
recombinant product to ask for proprietary 
information that is not required for the many 
different forms of HSC lysate that the user can switch 
between at will, provided they have validated that 
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product for the method.  If required by a regulator, 
this information would be submitted to that 
regulator in a Master File.  We suggest this section be 
stricken.  

Validation of 
alternative methods 

(6) In addition, unlike with conventional lysate 
reagents described in 〈85〉, the manufacture, 
use, and distribution of recombinant reagents is 
not regulated by any regional authority.  

 

Many of the required tests for product release such 
as reagents and accessories for the sterility test are 
not regulated by any regional authorities. We 
suggest that this be stricken. 
 

Validation of 
alternative methods 

(7) Therefore, it is incumbent on the user of these 
reagents to assure that the manufacture, 
distribution, storage, stability, and use of the 
selected recombinant reagent provides sufficient 
controls to result in consistently comparable 
results to the naturally sourced LAL reagents.  

 

Users are not required to undertake extensive 
validation of the manufacture, distribution, storage, 
stability, and use of these reagents, so why is this 
unduly onerous requirement introduced for 
recombinant reagent?  We suggest that this be 
stricken. 
 

Validation of 
alternative methods 

It is suggested that users of recombinant reagents 
conduct preliminary studies to determine if a change 
to a recombinant method is feasible. Data from 
preliminary studies may need to be submitted to the 
regional regulatory authority as part of the method 
validation package. 
 

The requirements for this statement are unclear.  
Chapter <85> specifies the requirements for product 
validation. There is no description of what these 
‘preliminary studies’ should comprise. This vague and 
unhelpful comment will only create uncertainty as to 
how to proceed. 

Preparatory Testing 
and General Notes 

Comment on section This section should be moved before “alternative 
method validation” 
 

Preparatory Testing 
and General Notes 

Apparatus: Reference 〈85〉. For fluorometric tests, 
qualify instruments per Analytical Instrument  
Qualification 〈1058〉 and calibrate the instrument 
according to the manufacturer’s instructions. 
 
 

This is not limited to fluorometric instruments but to 
all instrumentation. Chapter <85> refers to 
manufacturer instructions, no reason to limit these 
requirements to recombinant reagents.   
 
We recommend deleting “for Fluorometric tests” 
 

Preparatory Testing 
and General Notes 

Reagents and test solutions: Reference 〈85〉 except for 
recombinant reagents. For those, follow the 
manufacturer’s instructions for storage, 
reconstitution, and use. 
 

<85> refers to manufacturer instructions, no 
reasons to limit to recombinant reagents.  
 
We would recommend to delete the exception to 
recombinant reagents. 

 
Preparatory Testing 
and General Notes 

Preparatory testing (assurance of criteria for the 
calibration curve): Reference 〈85〉, Photometric 
Quantitative Techniques, Chromogenic Technique. 

• rFC assay: reference the endpoint-
chromogenic assay in 〈85〉. 

• rCR assay: reference the kinetic-
chromogenic assay in 〈85〉. 

 

Chapter <85> doesn't make any differentiation 
between kinetic or endpoint, or chromogenic and 
turbidimetric. It is the same text for all, titled 
PHOTOMETRIC QUANTITATIVE TECHNIQUES - 
Preparatory Testing - assurance of criteria for the 
standard curve.   
 
We would recommend to adjust the title and delete 
the bullet points. 
 

Test for interfering 
factors 

As with the natural lysate reagents, the user of 
recombinant reagents is required to assure that the 
material under test neither enhances nor inhibits the 
detection or quantification of endotoxin activity with 
the chosen reagent.  
 
 

There is no natural lysate. Recommend to delete 
“natural”. 
It is a well known and documented fact that 
interference patterns can vary greatly for different 
lysates and/or lysate from different vendors for the 
same product. Why then is the weak ‘formulation 
components of recombinant reagents are not 
identical to the naturally sourced lysate reagents’ 
argument restated here. We have no argument with 
the need to determine interference patterns with rFC 
methods and to take appropriate steps to overcome 
that interference but see no difference between 
lysate based and rFC based methods. We believe the 
2nd paragraph is therefore unnecessary and should 
be struck. 
 

Test for interfering 
factors 

Because the formulation components of recombinant 
reagents are not identical to the naturally sourced 
lysate reagents there is no reason to expect that the 
interference patterns using the lysate and 
recombinant methods will be the same (4,17–18).  
 
 

There is no naturally sourced lysate. We recommend 
that the term “naturally sourced” be stricken. 
Again, this would also be true for chromogenic vs 
turbidimetric, or lysates from different 
manufacturers. A product might not show the same 
interference profile when you change from one LAL 
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to the other, which is why the end-user must 
revalidate when changing suppliers. 
 

Test for interfering 
factors 

Depending on the product, the non-interfering 
concentration/dilution may be different between the 
recombinant and natural lysate methods. In some 
cases, one or the other of the test methods might 
require significant changes to the sample preparation 
(19). 
 

There is no natural lysate method. We recommend 
to delete  “natural”.  The non-interfering dilutions 
differs between lysates from different manufacturers 
and between compendial methods using lysate will 
differ therefore it is wrong to phrase it as a 
difference between recombinant reagents and lysate 
reagents. 
We recommend: 
“Depending on the product, the non-interfering 
concentration/dilution may vary within the range of 
compendial lysate methods and between lysate 
methods and recombinant methods. In some cases, 
one or the other of the test methods might require 
significant changes to the sample preparation” 
 

Test for interfering 
factors 

The test procedure for the Test for Interfering Factors 
using rFC and rCR reagents is the same as 〈85〉, 
Photometric Quantitative Techniques, Preparatory 
Testing, Test for Interfering Factors for the endpoint-
chromogenic and kinetic-chromogenic techniques, 
respectively. 
 

This is one section for all photometric methods. 
There is no reason to construct a difference not 
described in this chapter.  
We would recommend to close the sentence after 
the title of the chapter. 

Comparability Any scientifically justified protocol designed 
specifically to compare assayable levels of 
autochthonous endotoxins from manufacturing 
sources to user-defined and predetermined 
acceptance criteria may be utilized. 
 

Even autochthonous endotoxins from manufacturing 
sources may differ based on the environmental 
conditions. Therefore, we find it problematic to 
indicate that there are absolute values. 
 
Moreover, authors neglect standard requirements 
outlined in general for microbiological methods 
which is to assess 3-5 dominant house organisms as 
most representative autochthonous endotoxins. 
 

Comparability Historically, prior to the acceptance of the LAL method 
as comparable to the rabbit pyrogen test it replaced, 
comprehensive studies were performed to assure that 
the LAL method could provide equivalent (or better) 
product quality decisions (20). 
 

We are not aware that the LAL assay completely 
replaced the RPT therefore we would recommend to 
limit to certain applications where Endotoxin is the 
only object. 
 
 

 Currently, although data are available on suitability 
(inhibition/enhancement) testing using recombinant 
reagents, comprehensive data demonstrating 
comparability of recombinant methods to LAL lysates 
in compendial articles containing assayable levels of 
endotoxins activity from autochthonous endotoxins 
are not available or have not been published in the 
public domain. Therefore, until such data become 
available it is up to each stakeholder who wishes to 
qualify a recombinant BET to undertake appropriate 
comparability trials. 
 

Please consider the following peer-reviewed journal 
articles: 
 
Bolden J, Smith K. Application of recombinant factor 
C reagent for the detection of bacterial endotoxins in 
pharmaceutical products. PDA J Pharm Sci Technol 
2017;71:405–12.  
 
Abate W, Sattar AA, Liu J, Conway ME, Jackson SK. 
Evaluation of recombinant factor C assay for the 
detection of divergent lipopolysaccharide structural 
species and comparison with Limulus amebocyte 
lysate-based assays and a human monocyte activity 
assay. J Med Microbiol 2017;66:888–97.  
 
Kikuchi Y, Haishima Y, Fukui C, Murai T, Nakagawa Y, 
Ebisawa A, et al. Collaborative study on the bacterial 
endotoxins test using recombinant factor Cbased 
procedure for detection of lipopolysaccharides. 
PMDRS 2017;48:252–60.  
 
Marius M, Vacher F, Bonnevay T. Comparison of LAL 
and recombinant factor C endotoxin testing assays in 
human vaccines with complex matrices. PDA J Pharm 
Sci Technol 2020. pdajpst.2019.010389.  
 
Piehler M, Roeder R, Blessing S, Reich J. Comparison 
of LAL and rFC assays-participation in a proficiency 
test program between 2014 and 2019. 
Microorganisms 2020:8.  
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Bolden JS, Warburton RE, Phelan R, Murphy M, Smith 
KR, De Felippis MR, et al. Endotoxin recovery using 
limulus amebocyte lysate (LAL) assay. Biologicals 
2016;44:434–40. 

Comparability In addition to using samples “spiked” with the current 
USP Endotoxin RS (RSE) or commercially prepared 
control standard endotoxins (CSE) during the Test for 
Interfering Factors, it is recommended to also 
compare test results using products that contain 
known levels of measurable endotoxins activity from a 
source that reasonably could be expected to 
contaminate the product. In other words, 
comparability cannot be demonstrated by using only 
test articles that do not contain levels of assayable 
endotoxins. CSEs or RSEs may be used in addition to 
autochthonous endotoxins if required by a regional 
regulatory authority. If available, samples from actual 
production runs that contain assayable levels of 
endotoxins could be used. 
 

Once again the potential user of recombinant 
reagents is faced with a significant amount of 
additional work. Worse, there is no definition of 
what might be accepted by a regulatory authority, as 
the text does not specify how many products types 
should be tested, nor how many samples are 
considered a reasonable number. 
Furthermore, in a well-run facility operating under 
GMP, the number of potential samples that would 
have assayable endotoxin, are likely to be very low or 
at the bottom end of the detectable range, making 
statistical accuracy for measurement of these 
samples particularly difficult. 
 

Comparability The following suggestions are provided to minimize 
variables that may affect the comparability protocol: 
 
1. Given that the recombinant reagents have no 

Factor G pathway, the use of a glucan blocker for 
the lysate reagent is highly recommended. This 
will reduce any effects of glucans on the lysate 
that may alter the comparability test result. 

 

This assumption is wrong and therefore very critical. 
Under GMP it needs  to be demonstrated that any 
sample preparation including blocking of Glucans is 
sufficient to demonstrate the method  to be free of 
interfering factors.  
 
We would therefore, recommend to use blocking of 
Glucans as an  example for factors that may interfere 
with detection of endotoxins. Further, it is 
mandatory to point out that the content of glucans 
need to be determined by a specialized test before 
any assumptions can be made that a Glucan Blocker 
is capable to block interference derived from natural 
glucans.  
 

Comparability 2. CSEs are not approved by any regional authority 
nor are they tested by USP laboratories. CSEs are 
secondary calibration analytes that may be 
derived from different strains of Escherichia coli 
and formulated differently among reagent 
suppliers. The use of one manufacturer’s CSE 
with another manufacturer’s reagent may result 
in a different potency determination, which 
could influence the comparability study outcome 
(see 〈1085〉). It is suggested that comparability 
studies employ the USP Endotoxin RS for 
calibration curves and positive product control 
(PPC) in order to eliminate any effects that an 
unmatched combination of reagent lot–CSE lot 
may have on the test result. 

 

CSE is tracible to a WHO reference standard 
therefore this paragraph does not make sense.  
As highlighted earlier, the Endotoxin Test is not 
absolute but a model system. This seems to be 
forgotten here.  
 
We would recommend to continue the 
recommendation for RSE if authors find this 
necessary but to delete the entire reference to CSE 
as this is confusing to the reader. 

Comparability 3. An example of acceptance criteria comparing 
measured endotoxins activity using recombinant 
reagents and naturally derived lysates might be 
the following: The measured activity of a sample 
containing endotoxins using a recombinant 
reagent should fall within 50%–200% of the 
measured activity in the same sample tested 
using naturally occurring lysate as described in 
〈85〉. A sample calculation is provided below for 
a single sample where autochthonous 
endotoxins are measured at 4.7 Endotoxin Units 
(EU)/mL using the compendial lysate method 
and 5.3 EU/mL using the recombinant reagent. 

 

We suggest deleting the terms “naturally derived” 
and “naturally occurring"(lysate) as this does not 
exist.  
We request to clarify that that this exercise only 
makes sense if all interfering factors are eliminated 
by sample preparation measures. If this is not done it 
is likely that there is a difference observed even 
between different compendial reagents. 
 
Since authors stated before that lysate reagents will 
very likely overestimate the example is confusing. 
 
 

Comparability If desired, a firm may use a range that is more 
stringent than the 50%–200% range (e.g., 70%–130%), 
but the range should be no broader than 50%–200% 
as prescribed in 〈85〉 for the PPC. Scientific discretion 
should be used to look for patterns in recoveries that 
may suggest a bias in the test results; for example, 

The limits of 50-200% was established for 
microbiological methods after long debates due to 
the variability of natural resources. A 
recommendation to move back to a more stringent 
definition not only counterproductive but is related 
to company-specific GMP requirements.  
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calculated recoveries clustered at the lower or higher 
end of the recovery range. 
 

WE would recommend to delete this paragraph. 
 

Comparability The use of a different statistical model for 
comparability is up to the user and must be described 
in validation protocols. For example, if a statistical 
methodology such as described in ASTM E2935 (23) is 
used, the number of samples and acceptance criteria 
must be justifiable and consistent with the chosen 
methodology. 
 

It is confusing as to why USP recommends an 
outdated ASTM chapter.  Why is there no reference 
to a USP chapter? 

Test procedure For rFC and rCR routine test procedures, 〈85〉, 
Photometric Quantitative Techniques, Test Procedure 
for the endpoint-chromogenic technique and kinetic 
chromogenic technique, respectively can be utilized. 
 

<85> doesn't make any difference between either 
kinetic or endpoint, or chromogenic and 
turbidimetric. It is the same text for all, titled 
PHOTOMETRIC QUANTITATIVE TECHNIQUES - 
Preparatory Testing - assurance of criteria for the 
standard curve. 

Interpretation For rFC and rCR routine test procedures, 〈85〉, 
Photometric Quantitative Techniques, Test Procedure 
for the endpoint-chromogenic technique and kinetic 
chromogenic technique, respectively can be utilized. 
 

<85> doesn't make any difference between either 
kinetic or endpoint, or chromogenic and 
turbidimetric. It is the same text for all, titled 
PHOTOMETRIC QUANTITATIVE TECHNIQUES - 
Preparatory Testing - assurance of criteria for the 
standard curve. 

Points to Consider: 
Supplier Quality 

Unlike with their naturally sourced lysate counterparts 
described in 〈85〉, the manufacture, distribution, and 
use of recombinant reagents have not, at this time, 
been subject to licensing and inspectional oversight by 
any regional regulatory authority.  

As above, we recommend removing the term 
“naturally sourced lysate”, as this does not exist. 
 
Many reagents used for final product release are not 
regulated, so why are recombinant products being 
singled out in this regard. Of course any potential 
user should regard the reagents used for a BET as a 
critical component of their QC testing. A supplier 
qualification and a quality agreement should be a 
given in a GMP environment but once again there is 
an additional and difficult requirement given to 
potential users to ‘Understand reagent process 
development with respect to factors that may affect 
the sensitivity or specificity of the alternative test’. 
This is not a requirement for many other final 
product release tests. 
 
As supplier quality is discussed in detail in many 
guidance documents, it is unnecessary to describe it 
here.  The user should be directed to a reference. 
 

Points to Consider: 
Supplier Quality 

Therefore, it is incumbent on the user of these 
reagents to assure, through robust and careful 
supplier management, that the manufacture of 
recombinant reagents is controlled in a manner such 
that data from their use are accurate and consistent. 

A supplier qualification and a quality agreement 
should be a given in a GMP environment but once 
again there is an additional and difficult requirement 
given to potential users to ‘Understand reagent 
process development with respect to factors that 
may affect the sensitivity or specificity of the 
alternative test’. This is not a requirement for many 
other final product release tests. 
 
Recombinant products described here are not GMP 
relevant product.  Therefore, we believe that a 
written supplier qualification is sufficient.  
 
We recommend to delete this paragraph 
 

Points to Consider: 
Supplier Quality 

Because these reagents are used in the performance 
of a safety test for critical ingredients, intermediate 
products, or finished products, it is suggested that 
suppliers of these reagents be considered critical 
suppliers in the user’s supplier management or vendor 
certification program, and robust quality agreements 
be executed. 

There seems to be a disconnect to the Introduction 
that was limiting the chapter to end-product testing. 
 
Further, this is again a GMP associated comment 
which should not be part of this chapter. 
 
We suggest that this paragraph be deleted. 

Points to Consider: 
Supplier Quality 

Recombinant reagents are not considered to be drugs, 
devices, or biological products; therefore, their 
manufacture may not fully comply with standard 
drug/device/biological current good manufacturing 
practices (cGMPs). Table 1 provides suggestions on 

With the first sentence the entire paragraph below 
that is only looking into GMP needs for medicinal 
products must be deleted 
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responsibilities of the supplier and user, which may be 
helpful as guidelines for auditing. 

Points to consider: 
Supplier quality 
Table 1 specific 
comments 

General comment This is not relevant since this is GMP – we suggest 
that it be deleted. A written supplier qualification is 
sufficient for reagents outside critical environments  
The recombinant proteins don't come from the crab - 
the DNA construct originally came from the crab! 
There is no reason to outline the design of the 
product, there are relevant USP chapters which are 
telling the opposite for reagents not used in GMP 
processes (one example is USP 1058) 
 

Points to consider: 
Supplier quality  

Quality agreement assuring compliance with the basic 
tenets of cGMP and no ification of changes in source of 
materials, processing, and control 

Separate quality agreements for components of a 
bioassay is not recommended. The remaining is part 
of ISO certification which is provided by the supplier 
in writing. We suggest that this be deleted 
 

Points to consider: 
Supplier quality  

Understanding reagent process development with 
respect to factors hat may affect the sensitivity or 
specificity of the alternative test. 
 

This is not required for Bioassays and there is even 
worse no scientific evidence that this is relevant. 
Request for deletion 

Points to consider: 
Supplier quality  

Though not required, manufacturers of recombinant 
endotoxin reagents should consider the submission of a 
drug master _le or the equivalent depending on the 
regional au hority. 

Lonza agrees with this statement.  This is why we 
submitted a Master File to FDA many years ago. 
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October 23, 2020  
 
  
Ms. Leslie Furr 
Associate Scientific Liaison 
The United States Pharmacopeial Convention, Inc. 
12601 Twinbrook Pkwy. 
Rockville, MD 20852 

 
 
 
RE: <1085.1> Use of Recombinant Reagents in the Bacterial Endotoxins Test—Photometric 

and Fluorometric Methods Using Recombinantly Derived Reagents in PF 46(5)   
 
Dear Ms. Furr (Leslie), 
 
This letter is in response to the draft Guidance posted 01-Sep-2020 in PF 46(5) for a new 
General Chapter <1085.1>, Use of Recombinant Reagents in the Bacterial Endotoxins Test—
Photometric and Fluorometric Methods Using Recombinantly Derived Reagents.   
 
Through the Stimuli Article in PF 46(3)1 and comments submitted in response to the June 
2020 Prospectus for the proposed Chapter 1085.1, Lilly has supported inclusion of 
recombinant factor C (rFC) reagents and methods as acceptable alternatives to the compendia 
techniques using LAL reagent.  This was the original path per the proposed PF 45(5) chapter 
<85>. 
 
Per our review of the proposed Chapter <1085.1> in PF 46(5), it is apparent that the Expert 
Committee has the following concerns and potential objections to continuing with the PF 
45(5) draft of <85>: 

1. Autochthonous endotoxins could go undetected by rFC and pose a unique public health 
risk.  

2. Inadequate published comprehensive data exist that demonstrate comparability of 
recombinant methods to LAL lysates at assayable levels of endotoxins activity.  

3. Because rFC reagents are used in critical tests for patient safety, the quality oversight of 
such suppliers must ensure consistent functionality and stability of the chosen 
recombinant components. 

 
We have addressed these concerns in Attachment A.  
 
Lilly holds that as written, the proposed chapter <1085.1> increases barriers to rFC 
implementation, potentially delays approval of new drug products, and practically prevents 
the conversion of registered LAL methods to rFC methods. 
 

 
1 Stimuli Article-Application of rFC Reagent for the Detection of Bacterial Endotoxins … Comparability to Limulus 
Amebocyte Lysate 

Eli Lilly and Company 

Lilly Corporate Center 
Indianapolis, Indiana 46285 
U.S.A. 
+1.317.276.2000 
www.lilly.com 
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Detection of Autochthonous Endotoxins at Assayable Levels 
 
The potential risks posed by autochthonous endotoxins, for example those that might be 
introduced by improperly purified water, might also result in atypical sterility and bioburden 
testing results.  There is no expectation when validating an alternative rapid sterility or 
bioburden methods according to <1223> that the end-user provide comparability data using 
samples containing autochthonous organisms.  Instead, compendia sterility, bioburden and 
endotoxin methods use common, traceable public standard culture collection organisms or 
reference standard endotoxin to demonstrate that the respective method is valid for intended 
purpose.  Sterility, bioburden and endotoxin methods are employed as a final check that the 
sterility/control strategy is successful and are only predictive models to make claims regarding 
product quality.  We hold that it is unnecessary to add this type of validation requirement to 
ensure that rFC reagents and methods are suitable for their intended use. 
 

Additionally, the suggestion to use low grade pharmaceutical water, or any sample potentially 
containing beta glucans, for comparability purposes is inappropriate for the following reasons: 

• Uncharacterized beta glucans, coming in from municipal water sources, are present in 
low grade pharmaceutical waters. 

• Lilly does not maintain endotoxin specifications nor routinely tests low grade 
pharmaceutical waters.  Lilly does allow significant bioburden (50,000 CFU/100 mL) 
for such for low-grade water.  Endotoxin removal is claimed in subsequent 
ultrafiltration or distillation steps in the generation of high-grade pharmaceutical 
waters such as Water for Injection. 

• The <1085.1> draft acknowledges that beta glucans cause false positive results in the 
BET, and LAL can synergistically overpredict BET results in the presence of endotoxin, 
which is a very likely explanation for publicly-claimed disparities in rFC vs. LAL data 
for samples containing uncharacterized beta glucans. 

• Data exists demonstrating that commercial beta glucan blocking buffers do not always 
completely block all beta glucan (specificity).  To say the use of blocking buffers in 
<1085.1> “…will reduce any effects of glucans…”  is not true. 

• Beta glucan characterization in such samples would require complex mass 
spectrometry, which would be difficult to do at scale. 

 
Published comprehensive data exist that demonstrate comparability of recombinant 
methods to LAL lysates 
Current peer-reviewed literature exists covering a broad specificity of rFC toward a wide range 
and diversity of endotoxins (Attachment B provides a number of these).  In August 2020, the PDA 
published a review by a panel of industry, regulatory and compendia bacterial endotoxins 
subject matter experts of the existing literature and concluded that rFC is comparable to LAL.  
Note the following numbers derived from the encompassing literature set per Attachment B: 

• 213 different relevant pharmaceutical products have been reported using rFC in 8 
broad categories including: 
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per cGMP law, therefore it is out of place to specify quality system practices in a pharmacopoeia 
method guidance chapter. 
 
We do not see a benefit with the USP providing replicate standards that mirror already accepted 
guidelines.  Additionally, the content in Table 1 of the proposed <1085.1> could be applicable to 
many reagents used in the performance of a safety test for critical ingredients, intermediate 
products, or finished products. These reagents are neither licensed or inspected by any health 
authority.  These include sterility and microbiology test media, QPCR reagents for viral and 
mycoplasma DNA detection, microbial identification libraries, etc. 
 
Additional Recommendations: 
 
Duplicative validation requirements 
The proposed comparability testing per draft <1085.1> requires an undue burden of proof 
regarding comparability which is not consistent with <1225> and equivalent global 
pharmacopoeia chapters, or the FDA Guidance.  Please consider the following: 
 

Procedural, Regulatory and Principle 

• References to <1223> are not applicable as <85> resides under Biological Tests and 
Assays, and not Microbiological Tests and Assays in the USP.  Therefore <1225> is the 
guiding principle which is affirmed in the FDA Guidance. 

• Regulatory authorities around the world have reviewed Lilly marketing applications 
and have approved Emgality® in multiple markets (over 30, including in the U.S., 
Europe, Australia, Brazil, Canada, Israel, Kuwait, Lebanon, South Korea, Switzerland, 
Taiwan, United Arab Emirates).  This approval, and discussions regarding future 
products have demonstrated that global regulatory scientists are generally favorable 
toward the use of rFC. 

External Data 

• Kevin Williams successfully repeated a classical endotoxin/beta glucan experiment 
described by Rolansky and Novitsky 1991 demonstrating overprediction of LAL in 
environmental water containing beta glucans.  Post-treatment with beta glucan 
blocking buffer (which incompletely blocked the activity), followed by glucanase and 
cellulase, brought the endotoxin level to that which was reported using rFC, which is 
inherently not susceptible to the glucan interference compared to LAL. 

Internal Data 

• Lilly has over 5 years of internal experience across a diverse set of 80+ pharmaceutical 
products and 60,000+ samples tested using rFC across multiple sites. 

• Five internal and confidential comparability data sets using relevant pharmaceutical 
products is provided in Attachment C.  These data sets clearly demonstrate rFC-to-LAL 
comparability and the importance of beta glucan when evaluating comparability 
between the two methods. 






