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Agenda

 <191> Identification tests - General

– Odor: Acetate, Ammonium

– Color: Flame test (5 ions)

 <631> Color and Achromicity

 <641> Completeness of Solution

 <841> Specific Gravity

 Conclusions and Next Steps
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<191> Identification Tests - General
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<191> Acetate and Ammonium – Odor tests

PF 33(4) [Jul-Aug 2007]  
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<191> Acetate – Odor test

PF 34(2) [Mar-Apr 2008]
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<191> Identification Tests – General 

Current official text in USP-NF:
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 44 ID tests in GC <191>
 19 use hazardous 

reagents
 5 flame tests

Analysis of 

GC <191> tests
Analysis of 

monographs

Analysis of 

literature 

Proposals for 

modernization
Survey for 

manufacturers

Analysis of 

lab reports

 Leading World 

Pharmacopeias

 Another approaches 

8 ions were chosen

 Potassium

 Sodium

 Calcium

 Zinc

What manufactures 

really do with ID?  

Sodium
Potassium 
Calcium 
Magnesium 
Aluminum

Chloride 
Sulfate
Phosphate 

Covered about 

80 % monographs

Approval by EC

Stimuli article

Overview of modernization of <191>
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<191> Sodium, Calcium, Barium, Potassium,
Lithium, and Borate – Flame color tests

PF 41(2) [Mar-Apr 2015]

The flame tests under Sodium, Calcium, Barium, Potassium, Lithium, and 

Borate were removed to address safety concerns. Complementary wet-

chemistry identification tests currently listed under Chemical Identification 

Tests for these ions are sufficient to verify the identity.

Under Hypophosphite, the test evolving phosphine was also deleted.

The monographs affected by the deletion of the flame tests are being revised in this issue and upcoming issues 
of PF. However, USP will coordinate the chapter and the monographs so that they become official at the same 
time.

For the DRUG SUBSTANCE and EXCIPIENT monographs specifically referring to the flame test(s) under 
chapter <191>, the following revisions are proposed:

▪ Where available, a replacement wet-chemistry test, adopted from another compendial source, is being proposed. 

▪ For the articles where no replacement wet-chemistry procedures were found, an interim solution to retain the flame test is 
proposed. A complete description of the test is included in the monograph, and the manufacturers are encouraged to 
submit a replacement wet-chemistry or an instrumental procedure. 

K+

Cu+

Na+

Li+
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PF 41(2) [Mar-Apr 2015]

For the DRUG PRODUCT monographs specifically referring to the flame test(s) under chapter <191>, the 
following revisions are proposed:

▪ For the drug products where the identification test for Sodium, Calcium, Barium, Potassium, Lithium, and/or Borate is 
necessary to verify the identity of one of the active components (such as a monograph family of electrolytes), an interim 
solution to retain the flame test is proposed. A complete description of the test is included in the monograph, and the 
manufacturers are encouraged to submit a replacement wet-chemistry or an instrumental procedure. 

▪ For all other drug product monographs, it is proposed to delete the flame tests found in the identification section of the 
monograph. These tests are often affected by interference from the excipient matrix and typically do not add value to 
dosage-form monographs. 

The following Briefing list includes monographs and/or chapters that both reference the General Chapter under 
revision and require revision to keep references to the General Chapter accurate. Other monographs and/or 
chapters may also be listed, even where the reference to the General Chapter remains unchanged, as 
additional notice to stakeholders where there is believed to be potential for the change in the general chapter 
itself to affect pass-fail determinations for particular monograph articles. https://www.usp.org/usp-
nf/notices/general-chapter-191-identification-tests 

A companion Stimuli article is being published in this issue of PF to describe the background and rationale for 
this revision.

<191> Sodium, Calcium, Barium, Potassium,
Lithium, and Borate – Flame color tests



11

© 2021 USP

2011 ID Testing Methods Survey –
Some findings
ID testing methods used for Top Ten ions:

Ion or FG

Wet 

Chemistry

Atomic 

Absorption 

(AA)

Spectro-

photometric

Methods

Ion 

Chromato-

graphy (IC)

Induced 

Coupled 

Plasma (ICP)

Other 

Method

(Percent of only those who test the ion/FG)

Chloride 93% 3% 4% 14% 2% 2%

Sodium 84% 26% 4% 7% 10% 4%

Calcium 79% 28% 5% 5% 12% 1%

Sulfate 91% 1% 7% 10% 2% 0%

Potassium 80% 29% 3% 7% 7% 2%

Phosphate 91% 4% 9% 9% 4% 1%

Magnesium 76% 28% 2% 5% 16% 1%

Bi/Carbonate 90% 2% 7% 8% 1% 2%

Iron/Fe Salts 77% 26% 7% 4% 16% 1%

Acetate 89% 1% 12% 12% 1% 2%
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<191> Identification Tests – General 

Current official text in USP-NF:

 Identification Using X-Ray Fluorescence Spectrometry

 Identification Using Atomic Spectroscopy Techniques: Atomic Absorption Spectroscopy, Inductively Coupled 

Plasma–Optical Emission Spectroscopy, Inductively Coupled Plasma–Mass Spectrometry 

 Identification Using Ion Chromatography

 Identification by Other Liquid Chromatography Techniques in Chromatography <621> 

 Identification Using Raman Spectroscopy 

 Identification Using Mid-Infrared Spectroscopy 
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<631> Color and Achromicity
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Modernization assessment

PF 44(4) [Jul-Aug 2018]  
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<631> Color and Achromicity

PF 46(1) [Jan-Feb 2020]  

 METHOD I: ORGANOLEPTIC (QUALITATIVE) ASSESSMENT OF COLOR

 METHOD II: INSTRUMENTAL (QUANTITATIVE) ASSESSMENT OF COLOR

• Method IIA: Comparative Test of Colors using CIELAB Values 

• Method IIB: Instrumental Color Assessment 
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<641> Completeness of Solution
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<641> Completeness of Solution

PF 45(3) [May-Jun 2019]
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<841> Specific Gravity
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<841> Specific Gravity

PF 45(2) [Mar-Apr 2019]
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Conclusions and Next Steps
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Conclusions and Next Steps

▪ Feedback from stakeholders to proposed changes to General Chapters 
impacting monographs is critical. Public comments to proposals in PF are 
key in the standards-setting process

▪ Stakeholders are encouraged to submit requests for revisions of 
monographs using the modernized general chapters discussed in this 
presentation

▪ USP to continue exploring additional                                                    
opportunities for the inclusion of more                                                          
updated and modern techniques




