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AGENDA

 Introduction
 ICH Q8 Pharmaceutical Development

• Pharmaceutical Manufacturing
• Role of excipients

 Ph.Eur. monographs
• Do they meet future needs?
• FRC Section

 Response on public inquiry, chapter 5.15
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Issues in the design and manufacture of
drug products – 10 years back

 Growing complexity of drug delivery systems
• Function of excipients

 Improved understanding of each step in
dosage form development and manufacture

 Attention to product release using monitoring
of critical steps

 Robustness of the manufacturing process
 Raw material qualification
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European Pharmacopeia Commission
 - discussions and decisions

 1995  Ph.Eur. work-shop on functionality testing
 1995  Ph.Eur. Commission decides inclusion of

        functionality-related tests
 1998  Joint Pharmacopoeia Conference on Dosage forms

• Work on general methods initiated, e.g.
methods for powder characterisation

 2001  EP Commission re-discussion. Decisions on
             working methods and work programme
 2002  EDQM Excipient Symposium

• Discussions with manufacturers and regulators
on current and future developments

 2004  FRC Working Party established
 2007  General chapter adopted, March Session
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Excipient functionality

  FUNCTION OF AN EXCIPIENT
• Excipients are used to bring functionality to the

dosage form, i.e.
• they contribute to a dosage form’s processability,

stability, delivery, and identity
  FUNCTIONALITY OF AN EXCIPIENT

• How and the degree to which it meets the intended
function in the formulation

 FUNCTIONALITY TESTING
• Direct testing of the concerned function of
   an excipient in a particular formulation and

manufacturing process to verify that the excipient
provides the intended functionality
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Excipient functionality

  FUNCTIONALITY-RELATED CHARACTERISTIC (FRC)
A controllable characteristic of an excipient that is
shown to impact on its functionality
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Ph.Eur. Commission
Policy decisions, 1995 and 2001

 FRCs should be addressed, not functionality testing
 Non-mandatory section to be added to excipient

monographs
• Critical properties in relation to typical uses
• Reference to Ph.Eur. general analytical methods, but
    without acceptance criteria (specifications)

 The aim is to support manufacturers and users of
excipient materials as well as assessors
• “common language”

 Need for general methods
• International harmonisation (PDG)
• European work
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ICH Q8. Pharmaceutical Development -
evolution/revolution of pharmaceutical
manufacturing

 Industry is moving from ”blind compliance” to ”science and
risk-based” compliance

 The concept of “design space” (“awarded” by regulatory
flexibility) includes starting material property variation

 Knowledge on excipient functionality in the
    concerned formulation and manufacturing process as
    the basis for specifying physical and chemical
    properties, i.e.

• in-depth characterisation of material properties
• evaluation of its function, and
• setting appropriate specifications
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ICH Q8
Pharmaceutical manufacturing

  Product and process specifications should be based on
     a mechanistic understanding of how formulation and
     process factors affect product performance

• Process analytical technologies
  Quality input variables

• Manufacturing equipment and processing conditions
• Environmental conditions
• Formulation (API, excipients)

•  chemical and physical property variation
• Interactions of all these variables
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Excipient materials

  Excipients usually make up the major portion of the
     formulation/unit dose
  Thus, excipient physical and chemical property variation is
      one of the most important input variables that can impact
      the manufacturing process
  In the future scenario, we must take into account both the
     typical and possible variability in excipient characteristics,
     but

•  many excipients are made in large chemical plants
designed for producing chemicals for other industries,

• process capability primarily focused on physical and
chemical characteristics for the manufacturers intended
market
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Excipient standards

 In pharmaceutical development preference is usually
given to excipients being subject to a pharmacopoeia
standard
• Ph.Eur. monograph is mandatory
• Compliance testing comprises all tests in the

monograph
 Open question:

• Does the pharmacopoeia specification meet future
needs in the design and processing of a particular
formulation?
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Hypromellose (HPMC) Ph.Eur. 4th Ed.

 Identification
 Tests

• Appearance of solution
• pH
• Apparent viscosity (75 – 140 % of nominal viscosity)
• Chlorides
• Heavy metals
• Loss on drying
• Sulphated ash

  Labelling (nominal viscosity of a 2 % m/m solution)
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Hypromellose (HPMC) uses

 Oral products
• Coating agent
• Tablet binder
• Matrix former

 Cutaneous products
• Emulsifying, suspending and thickening

agent
 Ophthalmic products

• Viscosity increasing agent
 Important polymer characteristics may be

• degree of substitution
• molecular mass and mass distribution
• viscosity
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Carrageenan 

 Carrageenan consists of
polysaccharides gained from
red seaweed
•  Three types:
     Kappa, Iota,
     Lamda
•  Depends on origin

 Widely used in food
   products as thickener,
   stabiliser, texture agent
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Carrageenan, aqueous solubility 20 0C

     Kappa Iota Lamda

------------------------------------------------------------

     Soluble         Na+ salt is soluble Soluble

     Na+, Ca++, Ca++ salt

     NH4
+ salts swelling and

     swelling and forms a

thixotropic

suspension

-----------------------------------------------------------

Differences caused by different contents/substitution

of sulphate esters
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Carageenan (2)

 A relatively new excipient in pharmaceutical
products

 Potential uses similar to uses of xanthan gum or
   hydrophilic cellulose derivatives:

• Viscosity-increasing agent
• Gel former in semi-solids for dermal use
• Mucoadhesive systems
• Matrix former in prolonged-release tablets

  Ph.Eur. standard being elaborated
• Pharmeuropa draft includes a viscosity test, but

does not distinguish between the three sub-
types
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The two examples demonstrate

  Pharmacopoeia standards do not always meet the needs
     regarding excipient functionality and in depth
     characterisation of excipient properties
  Regulatory bodies expect specifications for critical
     excipient properties in a language they can understand
     (cf. ICH Q8)

• i.e. specifications based on commonly accepted
analytical methods
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Hypromellose (HPMC) – revised monograph

Non-mandatory section, i.e. for information, on functionality-
related characteristics (FRC’s):

 The following characteristics may be relevant for HPMC

    used as binder, viscosity-increasing agent or film former:
• Apparent viscosity (incl. analytical method)

• Degree of substitution (incl. analytical method)

 The following characteristics may be relevant for HPMC

    used as matrix former in prolonged-release tablets:
• Apparent viscosity (incl. analytical method)

• Degree of substitution (incl. analytical method)

• Molar mass distribution (ref. to general method)

• Particle size distribution (ref. to general method)

• Powder flow (ref. to general method)
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What has been done so far?

 General chapter 5.15 to explain the background and
aims of the FRC Section

 Work programme
• Revision of monographs on excipients marketed in

a range of physical qualities
• Revision mainly by moving physical tests from the

monograph to the non-mandatory FRC section
• Some physical tests like particle size distribution

may be added
• Revision of “old” monographs, difficult to get

detailed information on analytical methods
 Elaboration of general analytical methods

• Preferably, via international harmonisation
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A difficult issue!

 Maribel Rios:Debating Excipient Functionality.
   Pharm. Technol. Sept. 2006

 Chris Moreton in a comment on Ph.Eur.’s inclusion
   of FRC’s in excipient monographs

• ”I don’t think they understand what they are
     trying to describe. Functionality, like beauty,
     lies in the eye of the beholder”
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Public response on draft chapter 5.15

 General support to the general chapter 5.15
• Should be harmonised with the USP and JP

 Criticism on FRC section in specific monographs
• Mandatory or non-mandatory?
• Users ask for data on FRCs listed in monographs
• Should the information be presented in the general

chapter?
 FRCs jeopardize international harmonisation?
- - - - -
 Need for training
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Batch variation in the fraction dissolved
after 4 hours (Q(4h))
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Characterisation of HPMC/HPC batches with
SEC-MALS…

Batch 1:
Mn: 94,000 g/mol
Mw: 425,000 g/mol
Mz: 964,000 g/mol
Rel rate 48 % (4haver)

Batch 2:
Mn: 96,000 g/mol
Mw: 390,000 g/mol
Mz: 848,000 g/mol
Rel rate 55 % (4haver)

SEC-MALS/RI

Knowledge about the distribution is essential!!!


