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USP COVID-19 Vaccine Quality Assessment Toolkits

Disclaimer: The resources provided in these toolkits are an informational resource and meant to be supportive for laboratories that need to develop and validate 
assays for vaccine release. These toolkits are not meant to imply that all the assays are required for release of vaccine and many of these documentary standards 
resources provide information and best practices for various analytical methods without providing step by step procedures. Follow local laws and cGMPs 
to determine which assays are required for release of vaccine products. Additionally, parties relying on the information in this document bear independent 
responsibility for awareness of, and compliance with, any applicable federal, state, or local laws and requirements. These analytical toolkits focus on final vaccine 
products and not bulk vaccine substances. The key points for these toolkits are:
• The various attributes, methods and resources provided in the toolkits are meant to be for informational purposes and provided as supportive. They do not imply 

that assessment of all these attributes or use of all these specific methods are required.
• The toolkits are intended for assessment of final vaccine products, and while some attributes and methods may be relevant to bulk vaccine substance, there are 

assessments for bulk vaccine that are not included in these toolkits.
• Compendial assays relevant to all vaccine platforms (including assays for sterility and endotoxin) are included as a separate Compendial Assay toolkit.
• The toolkits are presented by vaccine platform (e.g., mRNA, viral vector, etc.) and are not meant to be specific to any certain vaccine.
• The toolkits do not include assessment of excipients which are important components of vaccines, but beyond the scope of the toolkits.

As COVID-19 vaccines are rolled-out globally, it is important to ensure the quality of these vaccines. Validated 
release assays are important tools to facilitate global distribution of quality vaccines. USP has existing resources, 
in the form of documentary standards, that can add value to the development and validation of analytical assays 
to assess various quality attributes of vaccines. We are offering complimentary access to select chapters within 
the USP National Formulary (USP-NF) that can support development and validation of analytical assays.

Introduction

To register for your complimentary access to the USP–NF 
please follow these instructions:

► Go to USP-NF. This will take you to the “USP Welcome to Access 
Point!” webpage.

► Click on “Create a new Access Point account, if you do not have 
one.” link, near the bottom of the page.

► Complete the information on the “Create Account” webpage. 
Your email address will be your log-in name and you will be able 
to create a unique password. Please be sure to complete all 
required fields and click “Submit”.

► Following submission of your information, you will receive an 
email to the account you registered to activate your account.

► Click the “Activation Link” and your account will be created.
► You will now be able to log into Access Point using the email 

address and password you provided.
► Your initial log-in will take you to the “Free Resources” tab of the 

“Manage Subscriptions” page of the USP–NF.
► You can access the complimentary chapters that support the 

toolkits by clicking on the link for “Vaccine Quality Assessment 
Toolkits” which will take you to the USP–NF and allow you to 
view the relevant chapters. 

► Once you have registered for your complimentary access to the 
USP–NF, clicking on the various chapter numbers in the toolkits 
will now take you directly to that chapter, after you log-in with 
you complimentary Access Point account.

https://register.usp.org/
https://register.usp.org/
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Standards Generally Related to  
Viral Vaccines and Vaccine Platforms

Title USP chapters

Injectable Drug Products <1>

Vaccines for Human Use <1235>

Viral Vaccines <1239>

Gene Therapy Products <1047> 1

Antimicrobial Effectiveness 2 <51>

Pharmaceutical Dosage Forms <1151> 3

Immunologic Methods <1102>

Light scattering for particle analysis <1430>

Excipients 4 n/a 5

General Notices and Requirements 6 n/a

1. Contains information on viral vectors that may be useful for certain vaccines
2. May be included in some multidose vial vaccine presentations
3. Also includes general information on fill volumes and product quality tests
4. Excipients are specific to each vaccine, and while important components of a vaccine, their analysis is beyond the scope of this toolkit. Please review the available 

literature or contact the vaccine manufacturer for more information about excipients in specific vaccines.
5. Not applicable to specific USP Chapters
6. The General Notices and Requirements section (the General Notices) presents the basic assumptions, definitions, and default conditions for the interpretation and 

application of the United States Pharmacopeia (USP) and the National Formulary (NF).

Compendial Tests  
that may be applicable to most Vaccine Platforms

Attribute USP chapters

Appearance <1>, <790>

pH <791>

Osmolality and Osmolarity <785>

Container Closure Integrity <1207>

Container Content for Injections  
(includes extractable volume) <697>

Sterility <71>

Bacterial Endotoxins <85>

Individual Toolkit Contents:

Platforms being used to develop vaccines against COVID-19General Vaccine Chapters

Analytical Assays for 
Quality Attributes of 

Vaccines

Compendial
Tests

Inactivated
Vaccines

Subunit
Vaccines

Attenuated Virus 
Vaccines

DNA 
Vaccines

Viral Vectors 
Vaccines

VLPs 
Vaccines

mRNA 
    Vaccines

> Go to Inactivated 
Vaccines

> Go to mRNA Vaccines

> Go to Viral Vector 
Vaccines

Toolkits for additional platforms will be added as these vaccines are authorized for COVID-19

> Go to Subunit Vaccines

https://online.uspnf.com/uspnf/document/1_GUID-AFAE78DE-CFF4-46D3-9FAA-9507553FC215_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A0173998-8A54-47AE-9843-F53DFAD988E0_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-D7422AB6-E596-4120-AAE5-A5E4C4C286B7_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-BB4ED358-C717-4023-AD39-36A0144F41D8_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-772FE032-8921-4345-810E-945EF5BF1B15_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-431F93A9-1FEC-42AE-8556-AA5B604B2E36_8_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-91053CC6-8F24-4B30-9CAE-361569837493_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-8302CD54-2877-429B-963B-CD3F834BC1A0_6_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-AFAE78DE-CFF4-46D3-9FAA-9507553FC215_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-40E8EDAA-AF74-42B6-9F11-3EC14004300B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-9D7E5984-4C80-468D-B7C2-26D430FF5A9F_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-0AE321D5-158A-4B6F-8F2B-DB66B2342E95_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-36AE7C6F-5983-4F42-9426-24574CEDB1A4_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-481C30EA-8A49-4A77-9E81-D0CD7C533498_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-F9D9BFA5-099F-452C-9711-47674B37C1CC_2_en-US?source=TOC
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Category Attribute Possible Methods 1 Resource

Identity  Sequence Confirmation
Sequencing <1125>, <1126>

RT-qPCR <1126>, <1127>

Purity
RNA Integrity

CGE <1053>

Agarose Gel Electrophoresis  
for nucleic acids <1126>

Product-related impurities IP-RP-HPLC <621>

Potency 2 Antigen expression

Western blot <1104>

Flow cytometry <1027>

Other cell-based assays <1032>, <1033>, <1034>

Concentration RNA Content

RT-qPCR <1127>

Fluorescence spectroscopy <853>

UV Absorbance <857>

Anion exchange chromatography <1065>

Particle Size Nanoparticles Light Scattering <1430.2>, <1430.3>, <1430.5>, 
<1430.6>

1. For some methods, the RNA content will need to be extracted from the excipients e.g., lipid capsule
2. The potency of RNA vaccines can be bridged to RNA content during development. Further dialog between manufacturers and regulators may be needed.
Abbreviations: RT, reverse transcriptase; q, quantitative; PCR, polymerase chain reaction; CGE, capillary gel electrophoresis; IP, ion pair; RP, reverse phase; HPLC, high-performance liquid chromatography

Toolkit for Assessing Quality Attributes: mRNA Vaccines

See Compendial Tests Table on page 3 for additional relevant methods including safety

1. The use of animal-based tests may be required by local statute.
2. In vitro methodology is preferred. The WHO does not recommend the use of in vivo test methods.
3. Requires the use of live pathogenic virus (or a relevant pseudo-virus). Appropriate biosafety precautions must be observed. Only relevant to viral vaccines.
4. Validation of inactivation of the virus is part of development of the manufacturing process and therefore not usually performed on vaccine product
5. These two links are to external resources that are not in the USP-NF. These resources are not published by USP and are provided for informational purposes only.
Abbreviations: ELISA, enzyme-linked immunosorbent assay; GC, gas chromatography; MS, mass spectrometry; RT, reverse transcriptase; PCR, polymerase chain reaction

Category Attribute Possible Methods Resource

Identity and Potency

Detection of immunogenic viral 
protein epitopes in product ELISA <1103>

Immunogenicity 1

Immunization of test animals fol-
lowed by 2

• ELISA 
• Surface plasmon resonance
• Single radial immuno-diffusion 

to detect antibodies
• Virus neutralization3

<1032>, <1033>, <1034>

<1103>

<1105>

<90>

<1237>

Purity

Residual active virus 
contamination 4 Plaque assay <111>, <1235>, <1237>

Residual inactivating agent 
(e.g., formaldehyde or 
b-propiolactone)

VICH Topic GL25: Testing of 
Residual Formaldehyde 5

Lei et al. 2018. J. Pharm. Anal.  
B-Propiolactone Determination

Concentration

Detection of specific/target 
antigen content 
(e.g., spike protein)

ELISA <1103>

Total protein content Total protein assay <1057>, <507>

Toolkit for Assessing Quality Attributes: Inactivated Vaccines

See Compendial Tests Table on page 3 for additional relevant methods including safety

https://online.uspnf.com/uspnf/document/1_GUID-6DC069D6-64A0-4B09-9E15-0DFF11815432_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-9113E948-7D94-4B82-8961-733B4C4A2F23_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-89EA57F1-8148-4707-BAD5-536BE8DCC4EE_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-2DEF1E84-1056-409C-B4DA-10C35ECE5B68_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6499B293-718A-43FD-AEA5-877221E6CCAF_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-5005D5F9-7475-4169-9E10-A13AAD3189D8_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-952E8C3B-738B-40F8-A552-E14026AC78A9_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-CC133EE7-6ACF-4565-8740-AE4EECF3AF58_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-9113E948-7D94-4B82-8961-733B4C4A2F23_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-1996D278-BEC4-40A0-AC53-C8E3B31008D8_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-4C5C1937-524A-4BED-95E7-384EDE3745E0_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-1E654232-BCFD-4855-8481-ACD22AB9A406_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-86D4558D-38E9-4770-8042-3D122AAA9C01_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-359B13CA-F257-4357-B2BA-9E160B98436F_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-DEC5565E-DFEE-4393-92C7-3B43C9BE226A_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-02FFDC45-4959-4565-8943-E8C039A0F754_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-99B73289-88D4-4D40-A015-67DC6D6C75C0_5_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-5005D5F9-7475-4169-9E10-A13AAD3189D8_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-952E8C3B-738B-40F8-A552-E14026AC78A9_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-CC133EE7-6ACF-4565-8740-AE4EECF3AF58_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-99B73289-88D4-4D40-A015-67DC6D6C75C0_5_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-B49CB534-7B8E-417B-BA60-AD052D159329_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-BE32DF49-A319-45CC-A7DD-E8E141847377_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-87AC9E35-1CC3-4252-9FC7-BAC52A32D622_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-E40D050D-B163-43F4-8D82-891AF3907355_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A0173998-8A54-47AE-9843-F53DFAD988E0_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-87AC9E35-1CC3-4252-9FC7-BAC52A32D622_1_en-US?source=TOC
https://www.ema.europa.eu/en/documents/scientific-guideline/vich-gl25-biologicals-testing-residual-formaldehyde-step-7_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/vich-gl25-biologicals-testing-residual-formaldehyde-step-7_en.pdf
https://www.sciencedirect.com/science/article/pii/S2095177918301175
https://www.sciencedirect.com/science/article/pii/S2095177918301175
https://online.uspnf.com/uspnf/document/1_GUID-99B73289-88D4-4D40-A015-67DC6D6C75C0_5_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-C34D0AC8-0496-4D81-9339-82A99D638E51_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-CDAB69C0-A720-409A-9F45-6DD0301F9F11_3_en-US?source=TOC
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1. May also be applicable to Potency.

Abbreviations: q, quantitative; PCR, polymerase chain reaction; dd, droplet digital; RT, real time; ELISA, enzyme-linked immunosorbent assay; HPLC, high-performance  
liquid chromatography; SEC, size exclusion chromatography; MALS, multi-angle light scattering; LC, liquid chromatography; MS, mass spectroscopy; DLS, dynamic light 
scattering; CZE, capillary zone electrophoresis; 

See Compendial Tests Table on page 3 for additional relevant methods including safety

Category Attribute Possible Methods Resource

Identity

Sequence Confirmation

DNA extraction & sequencing <1125>, <1126>

Restriction analysis <1129>, <1126>

qPCR, ddPCR, RT-PCR <1125>, <1126>, <1127>

Vector detection
ELISA <1103>

Various HPLC methods <621>

Purity Vector aggregates
Light Scattering <1430.2>, <1430.3>, <1430.5>, 

<1430.6>, <1430.7>

SEC-MALS <621>, <1430.1>

Potency

Infectious vector titer

Plaque assays <111>, <1235>, <1237>

Cell-based assays and tissue 
culture infectious dose 50% <1032>, <1033>, <1034>

Cell-based qPCR <1032>, <1033>, <1034>

Detection of transgene expres-
sion in cells

Western blot <1104>

ELISA <1103>

LC-MS <621>, <736>, <1736>

RP-HPLC <621>

Concentration and particle size
Vector particles

Light scattering & DLS <1430.2>, <1430.6>

CZE <1053>

Nucleic acid content 1 qPCR <1125>, <1126>, <1127>

Toolkit for Assessing Quality Attributes: Viral Vector Vaccines

https://online.uspnf.com/uspnf/document/1_GUID-6DC069D6-64A0-4B09-9E15-0DFF11815432_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-B3654D68-41F1-4C8E-89D2-73288578C277_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6DC069D6-64A0-4B09-9E15-0DFF11815432_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-9113E948-7D94-4B82-8961-733B4C4A2F23_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-99B73289-88D4-4D40-A015-67DC6D6C75C0_5_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-86D4558D-38E9-4770-8042-3D122AAA9C01_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-359B13CA-F257-4357-B2BA-9E160B98436F_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-DEC5565E-DFEE-4393-92C7-3B43C9BE226A_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-02FFDC45-4959-4565-8943-E8C039A0F754_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-01BD94C4-A3FD-4CBD-9346-C4E272CAD57F_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-95009428-314D-4936-B74A-8845C0D245F8_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-E40D050D-B163-43F4-8D82-891AF3907355_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A0173998-8A54-47AE-9843-F53DFAD988E0_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-87AC9E35-1CC3-4252-9FC7-BAC52A32D622_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-5005D5F9-7475-4169-9E10-A13AAD3189D8_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-952E8C3B-738B-40F8-A552-E14026AC78A9_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-CC133EE7-6ACF-4565-8740-AE4EECF3AF58_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-5005D5F9-7475-4169-9E10-A13AAD3189D8_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-952E8C3B-738B-40F8-A552-E14026AC78A9_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-CC133EE7-6ACF-4565-8740-AE4EECF3AF58_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-2DEF1E84-1056-409C-B4DA-10C35ECE5B68_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-99B73289-88D4-4D40-A015-67DC6D6C75C0_5_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-1121F1D0-AFE7-4506-94CF-9112714BE4EB_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-84C777F0-B693-43FB-9F13-82F98782A5D4_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-86D4558D-38E9-4770-8042-3D122AAA9C01_2_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-02FFDC45-4959-4565-8943-E8C039A0F754_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-89EA57F1-8148-4707-BAD5-536BE8DCC4EE_3_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-6DC069D6-64A0-4B09-9E15-0DFF11815432_4_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-A5D39C33-CE23-4F1E-BF4A-402F7CED68AA_1_en-US?source=TOC
https://online.uspnf.com/uspnf/document/1_GUID-9113E948-7D94-4B82-8961-733B4C4A2F23_1_en-US?source=TOC
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1. Adjuvants in some vaccine formulations may interfere with some methods and extraction of the vaccine antigen(s) may be necessary prior to testing.
2. Some methods may not have the resolution to differentiate between vaccines against variants of the primary antigen. Peptide mapping would be recommended for such an application.
3. In vitro methodology is preferred. The WHO does not recommend the use of in vivo test methods.
4. The use of animal-based tests may be required by local statute. The serum from the immunized animals would be the test samples for this application.
5. Requires the use of live pathogenic virus (or a relevant pseudo-virus). Appropriate biosafety precautions must be observed. Only relevant to viral vaccines.
6. Purity of the primary protein antigen in terms of possible aggregates or degradation products as well as other potentially contaminating proteins.
7. Various HPLC methods may be applicable for detection of potential impurities.
8. This is relevant to certain adjuvants like aluminum.
9. May be performed using a modification of the Lowry method following separation of the absorbed and unabsorbed vaccine antigen.

Abbreviations: ELISA, enzyme-linked immunosorbent assay; HPLC, high-performance liquid chromatography; UV, ultraviolet; MS, mass spectroscopy; SDS-PAGE, sodium 
dodecyl sulfate–polyacrylamide gel electrophoresis; cIEF, capillary isoelectric focusing

See Compendial Tests Table on page 3 for additional relevant methods including safety

Category Attribute Possible Methods 1 Resource

Identity Detection of antigenic subunit(s) in 
product 2

ELISA <1103>

Western Blot <1104>

HPLC with UV or MS detection <621>, <736>, <1736>

Peptide mapping <1055>

Purity Protein Purity 6

SDS-PAGE <1056>

HPLC 7 <621>

cIEF <1054>, <1053>

Potency Immunogenicity 3

ELISA for specific antigen epitopes <1103>

Immunization of test animals  
followed by: 4

• ELISA
• Surface plasmon resonance
• Virus neutralization 5

<1032>, <1033>, <1034>

<1103>

<1105>

<1237>

Concentration

Protein content Total Protein assays <1057>, <507>

Quantitation of antigenic content ELISA <1103>

Percent adsorption of vaccine 
antigen to adjuvant 8

Free protein vs. Total reported  
protein 9 <1057>, <507>
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