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1.  Background information on the procedure 

1.1. Mutual recognition procedure (MRP) and CMD(h) 60 day procedure 

Pharmapol Arzneimittelvertrieb-GmbH submitted an application for mutual recognition of Okrido 6 mg/ml 
Oral Solution on the basis of the marketing authorisation granted by UK on 19 April 2010.  

The application was submitted to the concerned Member States (CMS): DE, NL. 

The mutual recognition procedure UK/H/4796/01/MR started on 3 September 2012.  

On day 90, major issues on bioequivalence, raised by NL and DE, remained unsolved; hence the 
procedure was referred to CMD(h), under Article 29, paragraph 1 of Directive 2001/83/EC  by UK on 10 
December 2012. The CMD(h) 60 day procedure was initiated on 31 December 2012. 

Day 60 of the CMD(h) procedure was on 28 February 2013, and since there could be no agreement the 
procedure was referred to the CHMP. 

 

1.2. Notification of an official referral for arbitration 

Notification of a referral for arbitration, under Article 29(4) of Directive 2001/83/EC to the CHMP was 
made by United Kingdom on 5 March 2013. The Netherlands raised public health objections related to the 
formulation properties of prednisolone and supporting data from in vitro studies and why these justify the 
omission of a bioequivalence study between Okrido and the stated reference product, taking account of 
the CHMP guideline on the Investigation of Bioequivalence [CPMP/EWP/QWP/1401/98.Rev.1]. 

 

2.  Scientific discussion during the referral procedure 

2.1. Introduction 

Okrido is an oral solution containing 6 mg/ml of the glucocorticoid prednisolone, as prednisolone sodium 
phosphate (PSP). The proposed indications for Okrido oral solution 6mg/ml include a wide range of 
conditions where symptomatic anti-inflammatory/ immunosuppressive therapy is required. The 
indications and posology are those as achieved as final versions at the end of the mutual recognition 
procedure. 

One of the key excipients in Okrido is sorbitol, which is included as a sweetener and is present at a 
concentration of 500 mg/ml (total amount at the highest dose being 8.3g) in the medicinal product. 
Sorbitol is a non-absorbable sugar alcohol that is used in ‘sugar-free’ formulations because it does not 
crystallise around the bottle opening and cap. The cited reference medicinal product Prednisolone Tablets 
Sovereign (5 mg soluble tablet), does not contain sorbitol and is recommended to be dissolved in water 
at the time of administration.  

The mutual recognition marketing authorisation application (MAA) for Okrido was submitted in the UK as 
a generic medicinal product under article 10(1) of Directive 2001/83/EC, and the marketing authorisation 
was granted by the UK on the basis of a biowaiver. However, during the mutual recognition procedure 
(MRP), the member states Germany and The Netherlands were of the view that the claim for a BCS-
based biowaiver had not been adequately justified, and that on this basis Okrido could be a potential 
serious risk to public health. During the CMD-h referral procedure that followed, no consensus could be 

 
Referral under Article 29(4) of Directive 2001/83/EC   
EMA/597619/2013  Page 3/20 
 



reached as The Netherlands maintained their objection. The CMDh therefore referred the matter to the 
CHMP through an Art 29(4) referral procedure.  

 

2.2. Critical evaluation 

Article 10(1)(b) of Directive 2001/83/EC states that for a generic medicinal product:  

‘Bioavailability studies need not be required of the applicant if he can demonstrate that the generic 
medicinal product meets the relevant criteria as defined in the appropriate detailed guidelines.’ 

The CHMP Guideline on the Investigation of Bioequivalence (CPMP/EWP/QWP/1401/98 rev 1) allows the 
application of a BCS-based biowaiver approach that is meant to reduce in vivo bioequivalence studies, 
i.e., it may represent a surrogate for in vivo bioequivalence. The concept is applicable to immediate 
release, solid pharmaceutical products for oral administration and systemic action having the same 
pharmaceutical form. Applying for a BCS-based biowaiver is restricted to highly soluble drug substances 
with known human absorption and considered not to have a narrow therapeutic index.  

Both Okrido and the reference medicinal product are applied as oral solutions at time of administration, 
containing the drug substance that is completely dissolved. Okrido contains the excipient sorbitol at a 
concentration of 500 mg/ml, whereas the reference medicinal product does not contain sorbitol. 

During the CMD(h) referral procedure, the MAH conducted an in vitro investigation of the permeability of 
prednisolone using the in vitro Caco-2 cell model. This data and other data submitted by the MAH in 
support of this application were assessed, and a summary is provided below: 

 Solubility and dissolution  

The active ingredient in Okrido, prednisolone sodium phosphate, is ‘freely soluble in water’ (Ph Eur).  
According to the Bioequivalence Guideline, a drug substance is considered as highly soluble if the highest 
single dose administered as immediate release formulation(s) is completely dissolved in 250 ml of buffers 
within the range of pH 1 – 6.8 at 37±1 °C. For Okrido, this equates to 0.536 mg/ml for prednisolone 
phosphate. The MAH has provided solubility data which show that prednisolone sodium phosphate (PSP) 
is completely dissolved in water at a concentration of ~ 8.9 mg/ml, and that prednisolone remains in 
solution across the pH range of 1 to 8.  

Solubility and/or dissolution are therefore not considered to be a limiting factor in terms of in vivo 
absorption.  

 Permeability/Absorption 

Prednisolone is generally described in the literature as a highly permeable drug substance belonging to 
BCS-class I (WHO 20061; Lindenberg 20042 and Wu 20053; Vogt et al 20074). 

The MAH has submitted the results of an in vitro investigation of the permeability of prednisolone using 
validated methodology involving the Caco-2 monolayer cell model. This in vitro permeability assay has 

1 WHO. 2006. Proposal to waive in vivo bioequivalence requirements for WHO model list of Essential medicines 
immediate release, solid oral dosage forms. Technical Report Series, No. 937, 40th report, Annex 8 of WHO Expert 
committee on specifications. Available from URL http://whglibdoc.who.int/trs/WHO_TRS_937_eng.pdf 
2 Lindenberg M, Kopp S, Dressman, JB. 2004. Classification of orally administered drugs on the World Health 
Organization Model List of Essential Medicines according to the biopharmaceutics classification system. Eur J Pharm 
Biopharm 58:265–278. 
3 Wu Y, Fassini R. 2005. Stability of metronidazole, tetracycline HCl and famotidine alone and in combination. Int J 
Pharm 290:1–13. 
4 Vogt, M., Derendorf, H., Krämer, J., Junginger, H.E., Midha, K.K., Shah, V.P., Stavchansky, S., Dressman, J.B., 
Barends, D.M.; Biowaiver Monographs for Immediate Release Solid Oral Dosage Forms: Prednisolone; J Pharm Sci 96 
(2007)27-37. 
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been shown to correlate well with oral drug absorption in man (Artursson et al 20015) and is considered 
to provide a reliable estimate of human intestinal absorption. The study was conducted in accordance 
with Good Laboratory Practice (GLP).  

The integrity of Caco-2 cell line batch used has been appropriately qualified prior to each experiment and 
the HPLC-UV method for assay of prednisolone phosphate and prednisolone has been satisfactorily 
validated. Full study protocol and report have been provided by the MAH.  

The results indicate that the permeability of prednisolone is high, whether applied directly, as Okrido or 
prednisolone soluble tablets. Following transport across the Caco-2 cell monolayer, prednisolone was 
recovered in the range of 84% to 106% of the applied dose, whether as prednisolone sodium phosphate, 
Okrido oral solution or the reference medicinal product Prednisolone Sovereign soluble tablet. This is in 
accordance with bioavailability literature data of prednisolone.  

In summary, the results of the in vitro investigation of the permeability of prednisolone using the Caco-2 
cell model showed that prednisolone exhibits high permeability, characteristic of BCS class I substances, 
and also that the permeability of prednisolone is not affected by the excipient sorbitol in Okrido. The 
permeability data is reflective of the available literature data, which indicate that prednisolone is rapidly 
and almost completely absorbed passively from the upper gastrointestinal tract. 

 Excipients 

The excipient sorbitol is available in Okrido (500 mg/ml) and not in the reference medicinal product. 
Considering that the reference medicinal product and Okrido are oral solutions at the time of 
administration, the following provision of Appendix II of the Guideline on Investigation of Bioequivalence 
(CPMP/EWP/QWP/1401/98, Rev.1) is applicable:  

 ‘Oral solutions 

If the test product is an aqueous oral solution at time of administration and contains an active substance 
in the same concentration as an approved oral solution, bioequivalence studies may be waived. However 
if the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 
surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 
stability of the active substance, a bioequivalence study should be conducted, unless the differences in 
the amounts of these excipients can be adequately justified by reference to other data. The same 
requirements for similarity in excipients apply for oral solutions as for Biowaivers (see Appendix III, 
Section IV.2 Excipients).’  

The MAH has submitted published clinical data (Lucas-Bouwmann 20016) to support the lack of a 
clinically relevant effect of sorbitol on prednisolone absorption. Crushed prednisolone tablets were 
compared to prednisolone syrup (with sorbitol), in children with acute asthma, using dyspnoea as clinical 
end point. The authors of the study found that there was no difference in dyspnoea scores and concluded 
therapeutic equivalence, implying also bioequivalence.  

The MAH has also provided the abstract of an observational study (Staubach 20107) to support the 
clinical efficacy of the oral prednisolone solution containing sorbitol on emergency care patients 
presenting with urticaria and/or Quincke´s oedema. Efficacy was measured by patients and physician by 

5 Artursson P, Palm K, Luthman K (2001). Caco-2 monolayers in experimental and theoretical predictions of drug 
transport. Adv Drug Deliv Rev. 1;46(1-3):27-43. 
6 M E Lucas-Bouwman, R J Roorda, F G A Jansman, P L P Brand (2001). Crushed prednisolone tablets or oral solution 
for acute asthma? Arch Dis Child; 84:347–348. 
7 Staubach P (2010). Anwendungsbeobachtung der NRF-Rezeptur „Prednisolon-Saft“ an der Universitäts-Hautklinik 
Mainz. Symposium der GD-Fachgruppe Magistralrezepturen: Neues zur Qualitätssicherung dermatologischer 
Rezepturen 
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rating resolution of symptoms as well as safety and tolerability. The rapid resolution of symptoms was 
comparable to i.v. therapy with prednisolone, and safety and tolerability were shown. 

The Scientific Expert Statements provided by the MAH, suggest that prednisolone is rapidly and almost 
completely absorbed passively from the upper gastrointestinal tract (stomach, duodenum and small 
intestines) before reaching the colon, where sorbitol at a sufficiently high concentration may exert some 
osmotic laxative effect.  

It is acknowledged that sorbitol can increase gastrointestinal motility, as a consequence of its osmotic 
effect, thereby reducing gastrointestinal transit time, which in turn can reduce drug absorption. Indeed 
Chen et al (2007)8 showed that in the presence of sorbitol, Cmax and AUC of ranitidine (BCS class III, 
low permeability substance) were significantly reduced while only the Cmax of metoprolol (BCS class I 
high permeability substance) was similarly affected. However taking into account the high solubility, and 
the rapid and almost complete absorption along the entire length of the small intestine, the CHMP was of 
the view that the amount of prednisolone absorbed will not be significantly affected by decreased 
residence time of the administered dose in any segment of the intestine, or reduced intestinal residence 
time overall. 

2.3. Risk management plan 

The CHMP did not require the MAH to submit a risk management plan. 

 

2.4. Recommendation 

Both Okrido and the reference product are dissolved in water before administration and are considered to 
be oral solutions, which exhibit high solubility across the gastrointestinal physiological pH range. 
Solubility and dissolution are not considered to be a limiting factor in terms of in vivo absorption.  

Permeability has been investigated using in vitro Caco-2 monolayer cell model and the results showed 
that prednisolone exhibits high permeability characteristic of BCS class I substances, and also that the 
permeability of prednisolone is not significantly affected by the excipient sorbitol in Okrido. The 
permeability data is reflective of the available literature, which indicates that prednisolone is rapidly and 
almost completely absorbed across the upper gastrointestinal tract. 

Based on the submitted in-vitro Caco-2 monolayer cell model (permeability assay model), published 
literature and the oral explanation by the MAH on 26 June 2013, the CHMP considers that the biowaiver is 
acceptable, and therefore concluded that the benefit-risk balance for Okrido in the applied indications is 
favourable. 

2.5. Conclusions and benefit risk assessment 

Whereas, 

• The Committee considered the notification of the referral triggered by the United Kingdom under 
Article 29(4) of Directive 2001/83/EC; 

• The Committee reviewed all the data submitted by the marketing authorisation holder to address the 
potential serious risk to public health with regard to the efficacy and safety for Okrido 6 mg/ml oral 
solution. 

8 Chen M. Straughn A, Sadrieh N. et al (2007). “A Modern View of Excipient Effects on Bioequivalence: Case Study of 
Sorbitol”. Pharm. Res. 24, 73-80. 
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• The Committee considered that the biowaiver applied in place of an in vivo bioavailability study for 
Okrido was acceptable as: 

- Both Okrido and the reference product are dissolved in water before administration and are 
considered to be oral solutions, which exhibits high solubility across the gastrointestinal 
physiological pH range. Therefore solubility and/or dissolution are not considered to be a 
limiting factor in terms of in vivo absorption.  

- Prednisolone (as sodium phosphate) exhibits high permeability as determined by the in vitro 
Caco-2 cell permeability model, and the permeability of Okrido is unaffected by the excipient 
sorbitol. 

- Prednisolone is rapidly and almost completely absorbed in the upper gastrointestinal tract. 

• The Committee also noted the literature data that was submitted, which showed that sorbitol in oral 
prednisolone solutions would not exert a clinically relevant effect in terms of efficacy and safety, 
although recognised that this literature was less relevant to the consideration of the biowaver. 

• The Committee therefore concluded that the biowaver was justified and the risk-benefit balance for 
Okrido in the applied indications is favourable,  

the CHMP has recommended the granting of the marketing authorisation for which the Summary of 
Product Characteristics, labelling and package leaflet remain as per the final versions achieved during the 
Coordination group procedure. 
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Article 29(4) referral of Directive 2001/83/EC 

Procedure No: EMEA/H/A-29/1368 

Okrido (INN: prednisolone sodium phosphate) 

 

Divergent statement 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

 
 
Pierre Demolis (FR) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Barbara van Zwieten-Boot (NL) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Ondrej Slanar (CZ) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Concepcion Prieto Yerro (ES) 

27 June 2013 

Signature: ……………………………… 

 

 
Referral under Article 29(4) of Directive 2001/83/EC   
EMA/597619/2013  Page 12/20 
 



 

Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Daniela Melchiorri (IT) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Nevenka Tršinar (SL) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

Sol Ruiz (co-opted) 

27 June 2013 

Signature: ……………………………… 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

 
 
Pieter Neels (BE) 

27 June 2013  
 
Signature: ……………………………... 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

 
 
Jacqueline Genoux-Hames (LU) 

27 June 2013  
 
Signature: ……………………………... 
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Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  

Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

 
 
Janne Komi (FI) 

27 June 2013  
 
Signature: ……………………………... 
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Article 29(4) referral of Directive 2001/83/EC 

 

Procedure No: EMEA/H/A-29/1368 

Okrido (INN: prednisolone sodium phosphate) 

 

Divergent statement 

 

For the application of the Okrido oral solution (6 mg/ml prednisolone) of Pharmapol Arzneimittelvertrieb 

GmbH, a biowaiver justification has been provided to show bioequivalence with the Prednesol 5 mg 

soluble tablets.  Furthermore, a justification has been provided that the content of sorbitol, i.e. 500 

mg/ml, does not affect the rate and extent of absorption. 

A biowaiver may be applicable for formulations which are solutions at time of administration and the 

solution does not contain excipients which may affect absorption. Prednisolone can be considered a BCS 

Class I drug. The oral solution contains 500 mg/ml sorbitol and at the highest clinical recommended dose 

8.3 g sorbitol will be administered in a single dose. According to Chen et al., 2007, the best estimate of a 

single dose threshold for the sorbitol effect on drug bioavailability is probably around 1 g. The Prednesol 

soluble tablets do not contain sorbitol. According to the Guideline on Investigation of Bioequivalence, if 

the excipients may affect gastrointestinal transit (e.g. sorbitol, mannitol, etc.), absorption (e.g. 

surfactants or excipients that may affect transport proteins), in vivo solubility (e.g. co-solvents) or in vivo 

stability of the active substance, a bioequivalence study should be conducted, unless the differences in 

the amounts of these excipients can be adequately justified by reference to other data. Strict applying to 

the sorbitol content is further acknowledged in the CHMP Question and Answer document, question 12. 

We consider the waiver not acceptable as it remains unclear to which extent sorbitol may affect 

prednisolone absorption. As such, bioequivalence between the Okrido oral solution and Prenesol 5 mg 

soluble tablets is not proven.  

The argumentation of the MAH for the biowaiver and the lack of the sorbitol interaction is not endorsed. 

Although prednisolone can be considered a BCS Class I drug, it is not proven that sorbitol has no effect 

on prednisolone. Even if sorbitol affects mainly low permeability drug substances, all drug BCS classes 

may be affected by sorbitol. The in vitro Caco2 cell data alone are considered not acceptable to justify 

high absorption in vivo. In addition, this in vitro model is insensitive to detect a sorbitol interaction which 

may lead to bio-inequivalence in vivo.  Without in vivo data, any correlation of sorbitol absorption effect 

with solubility or permeability is difficult to establish. 

Finally, as a general rule, for both BCS-class I and III drug substances, excipients that might affect 

bioavailability should be qualitatively and quantitatively the same in the test product and the reference 

product. Applying the precautionary principle, strict compliance with the Bioequivalence Guideline is 

recommended.  
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Therefore the Opinion that the Okrido oral solution of Pharmapol Arzneimittelvertrieb GmbH is considered 

to be bioequivalent with the 5 mg Prednesol soluble tablet is not supported. 

CHMP member expressing a divergent opinion: 

 

Karsten Bruins Slot (NO) 

27 June 2013 

Signature: ……………………………… 
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