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EXCIPIENTS
OVERVIEW

►Selecting excipients
►Formulation studies
►Novel excipients.
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This talk assumes an understanding of the quality of raw materials, so this is 
discussed in a limited way to allow time to discuss how excipients differ.
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SUPPLIER TERMS
RAW MATERIALS AND EXCIPIENTS

►GMP is not a ‘grade’ its a quality system; i.e. a material should 
not be termed GMP grade as this is meaningless.

►No legal requirement for GMP for excipients per se (or raw 
materials)

►HOWEVER – unlike raw materials they are deliberately 
administered to patients.  So principles of GMP or similar should be 
applied (see next slide)

►Beware of terms like chemically-defined, animal component-free 
etc, these are not harmonised and their meaning may not be all it 
seems.

Note: A grade is a ‘quality standard’ (e.g. Ph.Eur.); that is a set of tests and 
acceptance criteria; i.e. a specification
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Just a quick comment on terminology as a reminder it applies to excipients also.
It might not be unreasonable to say a grade suitable for GMP manufacture, but to 
say the grade of the material is GMP is incorrect as the grade is defined by (indeed 
means) the specification.
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EXCIPIENTS
GENERAL REGULATORY PRINCIPLES

►Each excipient (individual substance) should have a purpose, e.g. 
tonicity, stability, pH, antioxidant, cryoprotectant.
►If it has no purpose it should not be present.

►Each excipient should be present in the smallest quantities required 
to have their effect (because they are deliberately administered to 
humans).
►Even if entirely innocuous/safe/harmless

►Excipients should be compatible with the active substance (e.g. 
cells) and the container closure system and any delivery device.

►3.2.P.4.4 Justification of excipients should include/reference 
evidence these principles were applied, e.g. from 3.2.P.2.2.1 
formulation development.
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These are my own words to summarise succinctly the general principles.
The principle source of evidence for this is 3.2.P.2.2.1 formulation development.  
In my view these principles are incompatible with off-the-shelf propriety 
formulations where the supplier does not provide details of the component 
substances.  That these might have been used by others doesn’t necessarily obviate 
these issues, e.g. different product, process and especially where the route of 
administration and volume administered differ.
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EXCIPIENTS
GUIDANCE

►Main guideline is ICH Q8
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This talk assumes an understanding of the quality of raw materials, so this is 
discussed in a limited way to allow time to discuss how excipients differ.
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ICH Q8
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Formulation Development

ICH Q8(R2) – Pharmaceutical
Development 
Related Activities

ICH Q9 – QRM
Related 
Activities

ICH Q10 – PQS
Related Integrated Activities

Quality Target Product 
Profile (QTPP) 

• Clinical and non-clinical studies on drug 
substance: bioavailability, PK/PD, and 
safety 

• Informal and/or formal risk 
assessment to evaluate patient 
needs and potential medication 
risks 

• Knowledge Management / 
Prior Knowledge (relevant 
information to support the 
understanding, risk 
assessment and scope of 
DOE)
- Laboratory note book 

documentation
- Development report
- Etc…

Pre-Formulation Studies • Characterization of drug substance 
(physical  properties)
• Chemical stability of drug substance, 

degradation and potential formulation 
interactions
• Development of analytical tests

• Determine failure modes and risk 
factors for drug substance 
physical and chemical stability

Formulation Screening • Excipient compatibility
• Dissolution method development
• Screening DOEs  

• Determine failure modes and risk 
factors for excipient interactions

Formulation Optimization 
and Selection

• Excipient and drug substance material 
property & characterization
• DOEs for excipient amounts
• Stability of drug product and storage 

conditions
• Develop IVIVC relationships

• Opportunities for formal risk 
assessment

From ICH training materials: https://ich.org/page/presentations
https://admin.ich.org/sites/default/files/inline-files/02_Q8_9_10_together.ppt 
I’m not going to dwell on this, but it shows how ICH Q8, 9 and 10 relate for 
formulation development.

6



SELECTING EXCIPIENTS
QUALITY

►The same principles of quality apply as for raw materials
Specifications
►Preferably compendial grade (USP, Ph.Eur. JP etc)
►This also simplifies 3.2.P.4.1 (Specifications)
►e.g. Substance (USP).

►Without this a full specification must be presented.
Analytical methods
►Where compendial, the methods will be described (where needed, 

e.g. identity) in the monograph.
►Many will be compendial methods, i.e. already validated
►Otherwise the tests methods used need to be described in 3.2.P.4.2 

and their validation provided in 3.2.P.4.3
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IND and other clinical trial applications are assessed based on risk, so often where 
the excipient is known, limited data and a CoA is accepted.  For approval full details 
will be needed, a full specification, a description of all analytical methods used to 
test the excipient, unless the excipient is compendial, detaisl of the analytical 
method validation, unless the method is compendial.
Warning: only applies for full monograph (chemical); biological materials may have a 
general monograph or chapter, those are usually partial specifications or guidance 
only, so check the scope.  
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Test category Description and examples (protein)
Identity Simple test to confirm identity of intended substance, e.g. 

molecular weight on gel.
Purity Purity of intended substance, e.g. ELISA for specific protein 

reported as % of total protein.
Product-related 
impurities

Aggregates, truncated forms (e.g. where inactive), different 
glycoforms by methods such as HPLC, mass spectrometry

Process-related 
impurities

Process residuals such as antibiotics, hosts cell proteins/DNA by 
methods such as ELISA, qPCR

Contaminants/safety Sterility, endotoxin, mycoplasma, viral testing, but may include 
other contaminants.

Biological activity Method/s to confirm biological activity/ies (raw material) or 
potency (drug substance/product), e.g. bioassay.

Content Total amount of substance present, e.g. total protein by UV 
spectrometry.

General Tests such as appearance, pH, osmolality, conductance.
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CONSIDERATIONS FOR ANY MATERIAL
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SELECTING EXCIPIENTS
QUALITY: JUSTIFYING SPECIFICATIONS

►Justify the use of that excipient, e.g. stabiliser, tonicity
►The justification of the quality of excipients (3.2.P.4) covers the same 

considerations as raw materials, e.g. purity, risk of impurities, 
adventitious agents, supplier etc.,

►Including adventitious safety in 3.2.A.2.
►But also needs to consider the risk to the patient;
►Toxicity: volume administered, route of administration, frequency of 

administration.
►Some data may come from preclinical toxicity studies
►If novel specific toxicity studies on the excipient may be needed
►Literature – what is already known.
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IND and other clinical trial applications are assessed based on risk, so often where 
the excipient is known, limited data and a CoA is accepted.  For approval full details 
will be needed, a full specification, a description of all analytical methods used to 
test the excipient, unless the excipient is compendial, detaisl of the analytical 
method validation, unless the method is compendial.
Warning: only applies for full monograph (chemical); biological materials may have a 
general monograph or chapter, those are usually partial specifications or guidance 
only, so check the scope.  
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INFORMATION ON EXCIPIENTS
EXCIPIENTS HANDBOOK OR SIMILAR
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I find this very useful even though its getting old now.
Rowe RC, Sheskey PJ, Quinn ME. Handbook of 
pharmaceutical excipients. 6th ed. / edited by 
Raymond C. Rowe, Paul J. Sheskey, Marian E. Quinn. 
ed. London: Pharmaceutical Press; 2009.
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INFORMATION ON EXCIPIENTS
FDA: INACTIVE INGREDIENTS DATABASE

►What is the purpose of the Inactive Ingredient Database?
►The Inactive Ingredient Database provides information on inactive 

ingredients present in FDA-approved drug products. This information 
can be used by industry as an aid in developing drug products. For 
new drug development purposes, once an inactive ingredient has 
appeared in an approved drug product for a particular route of 
administration, the inactive ingredient is not considered new and 
may require a less extensive review the next time it is included in a 
new drug product. For example, if a particular inactive ingredient has 
been approved in a certain dosage form at a certain potency, a 
sponsor could consider it safe for use in a similar manner for a similar 
type of product.
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The same principle applies in the EU, but we don’t have this kind of database.
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INFORMATION ON EXCIPIENTS
FDA: INACTIVE INGREDIENTS DATABASE

►https://www.accessdata.fda.gov/scripts/cder/iig/index.cfm
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The max potency column is the highest amount of the excipient per unit dose in 
each dosage form in which it is used – but this is not the same as the maximum 
daily exposure, nor does it encompass repeat-dosing where toxicity might evolve.
Maximum daily exposure (MDE) is the total amount of the excipient that would be 
taken or used in a day.
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EXCIPIENTS – RISK-BASED
SUPPLIER QUALITY SYSTEMS
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This is suggested by 
the Parenteral Drug 
Association.
Y-axis; low would be 
simple chemical, e.g. 
NaCl.
High would be a 
biological substance

I like this figure from PDA because it’s a good example of a risk-based approach.  
Low risk materials such as simple salts don’t necessarily need to be GMP.  GMP 
would be warranted for recombinant albumin.
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INFORMATION ON EXCIPIENTS
DRUG MASTER FILES

►The use of a type IV drug master file is allowed for BLA by the 
FDA

►No equivalent exists in the EU, meaning those details need to 
be in 3.2.P.4 of the dossier.
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Type IV DMF (FDA) can be used for excipients in USA.
My comments with the regulatory principles slide applies to this approach also; 
although less so if it’s a single substance (e.g. in-house formulation).

14



FORMULATION DEVELOPMENT
IN-HOUSE V OFF-THE-SHELF

►The normal approach to formulation is in-house, i.e. the developer 
identifies excipients that stabilise the active substance with the 
objective of optimising the shelf-life and minimise administration 
site reactions; e.g. pain, inflammation etc.
►Non-parenteral products have other considerations such as bioavailability, 

absorption etc (e.g. consider a tablet) which do not normally apply for 
ATMP.

►Some literature seemingly infers this is inferior by referring to it by 
terms such as ‘home-brew’.  

►Yet an off-the-shelf formulation is less likely to comply with 
regulatory principles (earlier slide).
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FORMULATION DEVELOPMENT
WHAT’S EXPECTED?

►Following the regulatory principles described earlier, studies would 
explore (once toxicity, quality and adventitious agent safety are 
established at the material level);

►Concentration of each excipient, different combinations of 
excipients etc;

►Effect on stability (assumes comprehensive stability specification 
has been developed).

►Biocompatibility and container closure and delivery device 
compatibility.

►Commercial considerations (non-regulatory)
►Cost, supply risk etc.
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17 https://doi.org/10.1016/j.ymthe.2005.02.021

FORMULATION DEVELOPMENT
EXAMPLE OF A STUDY FOR AAV2

● sodium chloride 
○ sodium citrate
■ sodium phosphate
□ sodium sulfate
▼magnesium sulfate
◇ glycerol

https://doi.org/10.1016/j.ymthe.2005.02.021
Random example just to illustrate the sorts of studies that are undertaken for 
formulation development
sodium chloride (●), sodium citrate (○), sodium phosphate (■), sodium sulfate (□), 
magnesium sulfate (▼), and glycerol (◇). 
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COMPATIBILITY – DELIVERY DEVICE
EXAMPLE OF A STUDY FOR AAV2

https://doi.org/10.1038/sj.mt.6300389

Poloxamer 188 (Pluronic F-68)

https://doi.org/10.1038/sj.mt.6300389
A random example of exploring compatibility for different formulations.
poloxamer 188 is also known as Pluronic® F-68; I have added its structure as an 
insert.
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EXCIPIENTS
SUMMARY

►Excipients need more careful consideration than raw 
materials because they are administered to the patient.
►Off-the-shelf formulations can seem simpler but will 

they be optimal for your product (each product is 
unique).
►This also limits what you know, e.g. how to justify the formulation 
at approval?
►You could work with the supplier to optimise an existing 
formulation

►Novel excipients may need separate toxicity studies.
19
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THANK YOU FOR LISTENING
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FURTHER READING
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https://doi.org/10.1016/j.xphs.2020.07.002

I haven’t tried to assemble a comprehensive list of useful publications, this is simply 
a recent one by authors I know which discusses the topic with respect to cell-based 
products.
https://doi.org/10.1016/j.xphs.2020.07.002 
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