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Options and limitations for the
phyto-equivalence

Markus Veit & Frauke Gaedcke

Biopharmaceutical Characterisation

The FIP (International Pharmaceutical Federation) Special Interest
Group (SIG) "Quality of Pharmaceuticals" has developed in a
discussion paper1,2 some basic prerequisites and procedures for the
biopharmaceutical investigation of herbal medicinal products. This
paper was the basis for a draft „Points to Consider“ document of the
EMEA Working Party on Herbal Medicinal Products
(EMEA/HMPWP/344/03) "Points to consider on the biopharmaceutical
characterisation of herbal medicinal products“.

1 Lang, F. et al. Biopharmaceutical Characterisation of Herbal Medicinal Products. FIP-
Discussion Paper (I), Pharm.Ind.65 (6), 547-550, 2003.

2 Lang, F. et al. Biopharmaceutical Characterisation of Herbal Medicinal Products. FIP-
Discussion Paper (II), Pharm.Ind.65 (7), 640-544, 2003.
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 A. Characterisation of the Pharmaceutical Dosage Form

Æ Required for tablets, soft gelatin capsules and granules according
to CPMP/QWP/2820/00 Chapter 3.3.1.1 and for certain liquid
preparations according to Chapter 3.3.1.2.

Biopharmaceutical Characterisation

Biopharmaceutical Characterisation

Æ Basis for ...

ß Marketing authorisation applications referring to an innovator
product (= non-conventional extract): (herbal medicinal product with a
full dossier, i.e. including all pharmacological/toxicological and clinical
data)

ß Marketing authorisation applications referring to pharmacological/
toxicological and clinical studies, for preparations for which a
marketing authorisation has been granted on the basis of
bibliographical references („well-established use“ / „conventional
extracts“)

ß Interchangeability of preparations (German aut-idem regulation)
(prerequisite: maintenance of reimbursability)

B. Pharmaceutical Equivalence of Herbal Active Substances
and Herbal Medicinal Products as a Prerequisite for
Therapeutical Equivalence

Biopharmaceutical Characterisation

Basic assumptions of the FIP paper and EMEA/HMPWP/344/03 :

1. Assumption: „In most cases there is no doubt that a complete and
rapid dissolution of the whole plant extract is a prerequisite for the
clinical efficacy of HMPs.“

‡ In current literature no scientific proofs supporting this assumption
are available. On the contrary, it becomes more and more evident that
the link between the biopharmaceutical characteristics and the
efficacy of herbal medicinal products is much more complex than the
determination of the dissolution of the "active" ingredients, since many
other aspects, e.g. intestinal metabolism or active transportation
systems, play an important role, too.
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Biopharmaceutical Characterisation

Basic assumptions of the FIP paper and EMEA/HMPWP/344/03
(continued):

2. Applicability of the Biopharmaceutical Classification System (BCS)

For „immediate-release“ herbal medicinal products, the investigation
of the solubility of the extract and of the active substances is a key
parameter to decide whether bioavailability or bioequivalence studies
are necessary or not.

Characteristics of Chemically Defined
Active Substances

Solubility Permeability BCS Classification 

High (   100 %) High (> 90 %) I 

Low (< 100 %) High (> 90 %) II 

High (   100 %) Low (< 90 %) III 

Low (< 100 %) Low (< 90 %) IV 
 

For Group I:  A waiver of in-vivo bioavailability/bioequivalence studies 
may be granted; in some cases also for Group III. 

 

Note: For herbal active substances (extracts), a solubility of  
> 90 % is considered to be „high“ (FIP/EMEA). 

 

 Biopharmaceutical Classification System (BCS)

Basic assumptions of the FIP paper and EMEA/HMPWP/344/03
(continued):

2. Applicability of the Biopharmaceutical Classification System (BCS)

For „immediate-release“ herbal medicinal products, the
investigation of the solubility of the extract and of the active
substances is a key parameter to decide whether bioavailability
or bioequivalence studies are necessary or not.

‡ The BCS concept is reduced to the solubility criterion only and thus
has no validity or only very restricted validity for herbal medicinal
products.

Biopharmaceutical Characterisation
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Ø  „Identical“ active substance (extract) 
Extracts are never identical, neither from batch to batch (conformity of 
batches) nor from one herbal medicinal product to another (conformity of 
preparations) 
 

Ø  Identical dosage/posology 

Ø  Comparable pharmaceutical form 
(capsules, tablets, sugar-coated tablets) 
 

In addition, the influence of the excipients and of the manufacturing process 
must be considered: 
 
Ø  Identical dissolution of the active substance from the finished product  

(so far only for „standardised“ extracts) 
 

Ø  Identical disintegration time 
 

 

 General accepted Requirements for the
Pharmaceutical Equivalence of Herbal Medicinal

Products

?  Applicability of the  BCS Classification System (chemically defined synthetic 
drug substances)  
 

 Solubility of the Native Extract *) 

  ? Complete dissolution (> 90 %) in different physiological media  
(pH 1.0; 4.6; 6.8)  

 
  ?  Prerequisite for waiver  of compa rative in -vivo bioavailability study  

(bioequivalence study)  
 

   *) maximum single -dose quantity (extract) in 250 ml of aqueous 
medium at 37 °C  

  

 

 General not accepted Requirements for the
Pharmaceutical Equivalence of Herbal Medicinal

Products

 

Problem: ? Unlike chemically defined synthetic drug substances, native extracts or 

extract preparations are hardly ever completely soluble. 

In addition, the (gravimetric) determination of the solubility is 

performed indirectly by weighing the undissolved res idue.  

For extracts, which usually contain technical excipients (e.g. SiO2, 

lactose, maltodextrin) that partly remain in the residue, this method is 

extremely flawed. 

Hence this method does not provide an appropriate criterion to decide 

whether max. 10 % of the extract have remained undissolved and thus 

whether a bioavailability/bioequivalence study is required or not. 

 
? Unlike chemically defined synthetic drug substances, native extracts or  

extract preparations are not commercially available. 
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  FIP Expert 
Working 
Group 

EMEA  
HMPWP 
/344/03  
 

Cooperative on HMP  
(„Koop. Phytopharmaka“) 
Working Party Biopharmaceutics 

Type A     

1. Active Substances   identical  
specification  

2. Herbal Drug  identical  
specification  

3. Extraction Solvent  different 

4. Manufacturer  different 

5. Manufacturing 
Process  

 

 

different 

6. DER    - equivalent  - comparable  - not applicable 1)  

 
1)  if 3 – 5 are different, usually the DER is different, too.  
 

Equivalence Criteria for Test Product and Reference
Product

 FIP Expert 
Working Group 

EMEA  HMPWP 
/344/03 
 

Cooperative on HMP  
(„Koop. Phytopharmaka“) 
Working Party Biopharmaceutics  
 

Type A 

 

   

7. Dissolution of 
Active Substance  

- Test product and  
reference product  
> 85 % in 15 min.  
in 3 different media  
or 

- Dissolution profiles 
com parable  
 

- Test product and 
reference product  
> 90 % in 15 min.  
in 3 different 
media  

- Test product and reference 
product comparable  

- No significant differences in  
3 different media  
 

8. Solubility  of the 
extract 

Test product and reference product 100 % 
(„completely“) 

soluble in 3 different media *)  

- not applicable  

*) in analogy to chemically defined active substances  

 

If one of these criteria fails to be met, a bioequivalence study is necessary. 

 

 

Equivalence Criteria for Test Product and Reference
Product

  FIP Expert 
Working 
Group 

EMEA  
HMPWP 
/344/03 
 

Cooperative on HMP  
(„Koop. Phytopharmaka“) 
Working Party Biopharmaceutics  

 

Type B  

1. Pharmacological 
Markers  

 

- identical  
specification  

 

2. Extraction Solvent  - identical  
(primary 
extraction 
solvent)  

- identical  - equivalent concentration of 
solution *) 

- identical 1) 
 

3. DER  

 

 

  pharma -  
  ceutical    
 alternatives *)  

- identical  - equivalent *) /  

- identical 1) 

4. Fingerprint Chromatograms             - 
 

                 - 
- comparable, considering the 

variation range of the reference 
product  
 

 

*)  Family monographs (Ph.Eur./ESCOP/WHO/Core Data) = „conventional extracts “ 
are considered to be pharmaceutical alternatives  

1)  if referred to an innovator product  =  „non-conventional extracts“ / “purified extracts“  
 
 

Equivalence Criteria for Test Product and Reference
Product
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 FIP Expert 
Working Group 

EMEA  HMPWP 
/344/03 
 

Cooperative on HMP  
(„Koop. Phytopharmaka“) 
Working Party Biopharmaceutics  

 

Type B  

 

   

 T e s t   P r o d u c t   and   R e f e r e n c e    P r o d u c t  

5. Dissolution of „active 
markers“  

> 85 % in 15 min  
   (in 3 differen t  
    media)  
 

> 90 % in 15 min  
   (in 3 different  
    media)  

- comparable  
or 

- comparable dissolution profiles  
 

6. Solubility of native 
extract 
 

> 90 % (in 3 different media)  - not applicable  

7. Solubility of active 
markers  
 

> 90 % (in 3 diffe - 
    rent media)  

             - - not applicable  

 
 

If one of these criteria fails to be met, a bioequivalence study is necessary.  

 

 

 

Equivalence Criteria for Test Product and Reference
Product

  FIP Expert 
Working 
Group 

EMEA  HMPWP 
/344/03 
 

Cooperative on HMP  
(„Koop. Phytopharmaka“) 
Working Party Biopharmaceutics 

Type C    

1. Extraction 
Solvent  

- identical  - equivalent concentration of solution  

2. DER  

 

 pharma -   
 ceutical  
 alternatives *)   

- identical  - equivalent  

3. Fingerprint Chromatograms             - 
 

                 - 
- comparable, considering the 

variation range of the reference 
product  

 Test Product and Reference 
Product  

-  

> 90 %  in 3 different me dia  

- or or 

4. Solubility (native extract)  
 
or 

5. Dissolution of „suitable“ 
markers  

- > 85 % in  
15 min.  

comparable  

- not applicable  

 
  
 

- comparable for test product and 
reference product  

   or 

- comparative fingerprints of the test 
solution for dissolution  

 

Equivalence Criteria for Test Product and Reference
Product

Conclusions I

1. Bioequivalence is a relevant parameter for preparations with
chemically defined active substances as well as for herbal medicinal
products. The specific characteristics of herbal medicinal products
(complex compounds, natural variation range of the components etc.),
however, must be appropriately considered for the evaluation of results.

2. The BCS concept for herbal medicinal products is limited to the
solubility criteria and thus has no validity or only very restricted validity.

3.  Different assessment criteria for bioequivalence are applicable
for „conventional extracts“ and „non-conventional extracts“:
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Conclusions II

o Conventional extracts may vary to some extent, depending on their
classification as extracts of type A, B, or C; they are considered to be
„pharmaceutical alternatives“ and thus „similar“. The proof of
equivalence must be based on practical testing methods (e.g.
fingerprint chromatograms in different polarity ranges).

o Non-conventional extracts, however, must be „essentially similar“.

4.  The determination of the solubility of the extract may be used
as a comparative parameter (providing information on comparable
excipients, manufacturing processes etc.). The empirical requirement of
90 % solubility, however, is hardly fulfilled even for aqueous extracts
and thus not an appropriate criterion.

Furthermore, it is scientifically not justifiable to use this gravimetric
method, which is hardly reproducible, to decide whether bioavailability
studies are necessary or not.
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