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1. DEFINITION OF «PRODUCTS OF BIOLOGICAL ORIGIN »

❖A biological is something deriving from a living system such micro-organisms, plants,animals and human

❖A chemical entity showing pharmacological activity is tipically obtained through chemical synthesis, which means that it is
made by reaction through specific chemical ingredients in a defined process

How is such definition applied?

❖Biological medicinal drug products are recombinants proteins, monoclonal antibodies, blood products, immunological
medicinal products such as sera and vaccines, allergens and advanced technology products as gene and cell therapy
products.

❖Other products meeting the criteria of the biological origin and complexity can be considered as biological.
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2. ICE Case 1: as bile acid 
derivatives 

manufacturer under 
1069/2009 EU Law

❖ ICE S.p.A. is the main manufacturer of APIs coming 
from bile derivatives, extracted from bovine bile or 
alternative source.

❖ Bile acids - despite their origin - are not classified as 
biological substance, because they do not satisfy the 
requirements reported in  Part I of Annex I of 
Directive 2001/83/EC (as amended by Directive 
2003/63/EC). In fact, they are considered of as 
products of animal origin.

❖ The products of animal origin are under 1069/2009 
EU regulation  laying down health rules referring to 
animal by-products and derived products not 
intended for human consumption and repealing 
Regulation (EC) No 1774/2002 (Animal by-products 
Regulation). 
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2. ICE Case 1: as bile acid 
derivatives 

manufacturer under 
1069/2009 EU Law

The bile acids  derivatives are considered Category 3 of 
the above-mentioned regulation which must meet the 
following requirements:

❖ The company must have  a registration or 
recognition number. 

❖ The company must be registered into the TRACES 
(system that is a European Commission's online 
platform for sanitary and phytosanitary certification 
required for the importation of animals, animal 
products, food and feed of non-animal origin and 
plants into the European Union, and the intra-EU 
trade and EU exports of animals and certain animal 
products).

❖ The company is under Local Sanitary Authority 
Surveillance ( specially the warehouse where the 
coming material is stored).
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Biological product and product coming from animal must comply with the following European Pharmacopoeia

requirements:

❖Note for Guidance on «Minimising the Risk of Transmitting Animal Spongiform

Encephalophathy (TSE) Agents via Human and Veterinary Medicinal Products ( Ph.Eur. 

Monograph 5.2.8)

❖EP monograph 5.1.7 Viral safety

3. European Pharmacopoeia requirements for 
biological products
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Transmissible Spongiform Encephalopaties (TSEs) are chronic degenerative diseases due to the accumulation of
an abnormal isoform of a protein (known as PrP or prion) and this non conventional viral agents (very resistent to
heat and denaturation) is consideraed responsible for transmitting TSE disease.

TSE diseases in animals include but not limited to: 
❖ bovine spongiform encephalophaty (BSE) in cattle
❖ scrapie in goats and sheep

TSE may affect also humans in different forms, the most important is the Creutzfeldt-Jakob Disease

3.1 European Pharmacopoeia requirements for 
biological products
5.2.8 Minimising the risk of transmitting TSE via medicinal products (87/2011:50208)
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The note for guidance on TSE is published by the European Commission and include the following:
❖ Annex I, Part I, module 3, section 3.2: Content: basic principles and requirements, point (9) of Directive

2001/83/EC (medicinal products for human use)
❖ Annex I, Title I, part 2, section C: Production and control of starting material of Directive 2001/82/EC

(medicinal products for veterinary use)

These Directives require that applicants for Marketing Authorization must demonstrate to be in compliance with
the latest version of the note for guidance. This is a continuing obligation after the Marketing Authorisation has
been granted.

3.1 European Pharmacopoeia requirements for 
biological products
5.2.8 Minimising the risk of transmitting TSE via medicinal products (87/2011:50208)
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The note and the EP monograph is applicable to:

❖ materials derived from “TSE relevant animal species”, used in the preparation of:

• active substances
• excipients and adjuvants
• raw materials and starting materials and reagents used in the production (e.g. bovine

serum, albumin, enzymes, culture media including those used to prepare working cell
banks or new master cell banks for medicinal products submitted as new Marketing
Authorization)

❖ To seed lots , cell banks for vaccine antigenes, for bio-technology-derived medicinal products and
routine fermentation production

3.1 European Pharmacopoeia requirements for 
biological products
5.2.8 Minimising the risk of transmitting TSE via medicinal products (87/2011:50208)
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Minimising the risks TSE transmission is based on three complementary parameters:
❖ the source of animals and their geographical origin:

shall be derived from animals fit for human consumption following ante- and postmortem inspection in accordance with EU conditions,
(materials derived from live animals, which should be found healthy after clinical examination).
The World Organisation for Animal Health (OIE) lays down the criteria for the assessment of the status of countries in the chapter of the
International Animal Health Code on bovine spongiform encephalopathy. Countries or regions are classified as negligible BSE risk;
controlled BSE risk; undetermined BSE risk.

❖ the nature of the animal material used in manufacture and any procedures in place to avoid cross-contamination with higher
risk material:
Category IB: Lower-infectivity tissues: peripheral tissues that have tested positive for infectivity and/or PrPTSE in at least one form of
TSE.

❖ production process(es) including the quality assurance system in place to ensure products consistency and traceability

3.1 European Pharmacopoeia requirements for 
biological products
5.2.8 Minimising the risk of transmitting TSE via medicinal products (87/2011:50208)
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

Pharmaceutical products from animal origin (i.e. cholanic acid from animal bile) can be a vehicle of infectant 
agents  (pathogens) with a consequent risk for human safety.
Regulatory Authorities have issued specific guidelines to control cross contamination from pathogens, 
especially viruses (Ref. ICH Q5A (R1)).

Viral safety has to be evaluated through a multiple approach:
❖ Prevention: to consider raw materials safe at source
❖ Analysis: to test levels of viral contamination
❖ Clearance evidence: to evaluate the ability of the manufacturing process to remove viruses (viral 

clearance study) 
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

Viral Clearance Study (EMEA- CPMP guidance CPMP/BWP/268/95) the main phases are:

1. Viral risk evaluation;

2. Choice of virus model;

3. Manufacturing process evaluation and selection of inactivation steps to be validated;

4. Scaling down of manufacturing steps;

5. Validation design (at CRO);

6. Result evaluation;

7. Risk assessment on viral safety of the product .
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

2. Choice of virus model

❖ Virus models have to be similar to the ones which can potentially contaminate the product

❖ They must be totally rapresentive of the chemical-physical characteristics of viruses (enveloped, non-

enveloped, DNA, RNA)

❖ It can be influenced by the availability of the models at CRO (GLP Contract research Organization)

3. Process evaluation and inactivation step selection

Two «orthogonal» inactivation step have to be selected, i.e. acid/basis treatment, heat 
treatment, chromatography, filtration, solvent use, on the basis of the virus resistance.
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

4. Manufacturing Process Scaling Down (up to 6 weeks of work)

It must be:

❖ representative of the manufacturing process;

❖ actable at CRO;

❖ a worst-case scenario of the manufacturing process (i.e. whether if not closely actable at CRO).

5. Validation Design at CRO(up to 8 weeks of work)

The viral clearance study is performed on the SDP (scale down process) by spiking an amount of the virus 

model before the step that  has to be validated. At different times, withdrawals of the spiked product are 

performed to detect the viral infectivity reduction.
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

6. Result Evaluation

The Reduction Factor (LRV) is calculated by titration on the contaminated product .

The LRV value is defined as per the following formula:

LRV = Log [(V1xT1)/(V2xT2)]

Where:
V1= initial amount of the product
T1= virus title before the inactivating step
V2= final amount of the product
T2= final title after inactivating step

The manufacturing process is effective in inactivating/removing viruses when Log > 4 for each step.
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3.2 European Pharmacopoeia requirements for 
biological products
5.1.7 Viral safety EP monograph – the approach for viral clearance study on the API                   
manufacturing process

7. Product Risk Assesment

It must be considered that a single step with a very high reduction factor is generally safer than a 

series of steps that have a high total reduction factor; however, an overall viral reduction is 

functional to the final risk assessment on the product. 

When useful to evaluate more strictly the safety of the product, qPCR analysis can be performed to 

finally confirm viral removal
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4. ICE Case 2: Thyroid case

FDA Position about desiccated thyroid product 
used before as compounding and now 
considered as biological product

❖ FDA has declared desiccated thyroid extract (DTE) to be a biologic 
drug and therefore ineligible for compounding. DTE is sold in the 
United States as Armour Thyroid, NP Thyroid, Nature-Throid, and 
Natural Thyroid, among other names. Thyroid USP is the source of 
levothyroxine and liothyronine in these products and in 
compounded preparations.

❖ On September 16th, 2022 a letter to National Association of 
Boards of Pharmacy (NABP) CEO Al Carter, FDA states that DTE 
products “can put patients at harm” and that “therapies 
containing DTE are biological products subject to licensure under 
Section 351(i) of the PHS Act.” The letter encourages NABP to 
share the letter with its members, the state boards of pharmacy, 
which Carter did in a memo to boards of pharmacy on September 
22.
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4. ICE Case 2: Thyroid case
FDA Position about desiccated thyroid product used before as compounding and 
now considered as biological product
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Thank you for your attention!
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