
Biobetters: Strategies to improve
biologicals
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Definition: Biobetters or Biosuperiors are improved versions of a 

an existing biological drug that will improve its pharmacokinetics 

and/or efficacy and/or mode of administration and/or toxicity 

and/or immunogenicity. 

Reasons to improve therapeutic proteins

-Stability

-Solubility

-Pharmacokinetics, pharmacodynamics characteristics (half life, 

distribution, elimination …)

-Efficacy: more affinity for the receptor, more targeted to a 

tissue/organ/cell, less degradation

-Patient compliance:  changeadministration route, frequency….

-Reduce production costs

Refers to a recombinant protein drug that is in the same class as an existing biopharmaceutical but is 

not identical; it is improved over the original.
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A biobetter may provide one or more of the following advantages over the 

reference biologic  

• Greater efficacy, 

• greater purity, 

• longer product half-life, 

• less frequent dosing, 

• Lower likelihood of aggregation, 

• fewer adverse events, 

• streamlined manufacturing, 

• Longer shelf-life and greater stability 

• Easier administration/ packaging improvements
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Improvement of pharmacokinetic properties 

of a recombinant protein : interferon-alpha, 

a case study

Q1 human Interferon-alpha

1. What is human interferon-alpha (h-INF) ?

2. What is its mechanism of action ?

3. How recombinant h-INF a2 is administrated?

4. What is its half life time?

• 6 groups of 5 students

• One group selected to be the teachers afterwards, the rest of the class will 

answer to the teachers’s questions
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Modification du Profil pharmacocinétique de l’FN a2a 

par pegylation 

Ex Proteines pegylées commerciales : mircera (EPO), pegfilgrastim (G-CSF), somavert 

(rhGH), Pegasys (IFN a2a)…. 

12k Da-linéaire 

40k Da-ramifié 

5k Da-linéaire 

Exemple du G-CSF 

Elimination par deux voies 

- Excrétion rapide par le rein 

- Internalisation et dégradation 

du complexe G-CSF/ 

recepteur dans la cellule 

(neutrophile) 
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Improvement of pharmacokinetic properties 

of a recombinant protein : interferon-alpha, 

a case study

Q2 Pegylation of the interferon.

1. What does pegylation mean?

2. Analyze and comment the figure below

3. Search for other pegylated pharmaceutical products
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Linear or branched PEGs, Variable size, Variable positions, Variable chemistry.

• Non-toxic, hydrophilic, uncharged molecule 

• Increase of ½ life in vivo (4-400x)

• Reduces the risk of immunogenicity

• Increases resistance to proteases

• Improves protein stability and solubility

Pegylation
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Q3 Interferon-CTP (C-terminal peptide)

1. What is a fusion protein ?

2. What  is the  CTP peptide ? How IFN-CTP is obtained?

3. What properties of the therapeutic molecule are targeted by this 

modification.

4. Interpret the results of this preclinical studies.

Fig. 2 Pharmacokinetic plasma profile of wild-type IFN, CTP-

IFN, IFN-CTP and CTP-IFN-CTP after subcutaneous injection
in rats. Data points are the average ± SEM of four animals in

each group.

N. Ceaglio et al. / Journal of Biotechnology 221 (2016) 13–24 



Technology of fusion with CTP
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hCG: human chorionic gonadotropin



Q4 Albuferon
Albuferon is a single polypeptide molecule that combining the sequence of the interferon alpha 

with the human serum albumin (HSA) as shown in figure 1.

Fig. 3 Near- and far-ultraviolet circular

dichroism (UV-CD) spectra of albuferon

(alb-IFN). This panel shows the spectra of

alb-IFN compared with the spectral sums of

human albumin and IFN-alpha.
From Subramanian et al Nat Biotechnol. 2007

Dec;25(12):1411-9.doi:10.1038/nbt1364.

Fig. 1. Schematic representation of

Albuferon.
From AASLD, American Association For The

Study of Liver Diseases November 11-15, 2005

Fig. 2 Nominal half-life

values of human proteins in

human serum
From Stohl, biodrugs, 2015

1. Based on figures 1 and 2, what is the strategy behind the development of Albuferon ?

2. Identify other therapeutic proteins that have the same characteristic than Albuferon

3. Analyze and comment figure 3



Fusion proteins and  biobetters

Mais 

1111NATURE REVIEWS | DRUG DISCOVERY  2014

•Increase in size and hydrodynamic radius

•Recycling via FcRn

•Increase of negative charges via sialylation

•Many biobetter in clinical trials

CTP- hGH

Fusion with CTP



Half-life extension strategies employing

polypeptide fusion
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Fusion with albumin or Fc
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Nominal Half life of human proteins in serum

Strohl WR Biodrugs 2015



Q5 Albuferon b

Fig. 4. Antiviral activity against vesicular stomatitis virus (VSV)

in Madin-Darby bovine kidney (MDBK) cells. The relative

antiviral potency on a molar basis (given the differences in

molecular weight) of several IFN formulations were compared in

MDBK epithelial cells infected with VSV.

From Subramanian et al Nat Biotechnol. 2007 Dec;25(12):1411-

9.doi:10.1038/nbt1364

Analyze and comment figure 4



Different strategies to improve

Therapeutic proteins

• Modifications of the coding sequence:

 Mutations, deletions

 Fusion proteins,

 Humanization (antibodies)

 Modification of glycosylation sites

• Non-translational engineering

 Conjugation with hydrophilic polymers

 Conjugation to an active molecule (cytotoxic)

 Modification of already formed glycan chains

 Lipid binding

• New production technologies

➢ Host cell engineering: glycosylation improvement (glycoengineering)

• New formulations and new routes of administration
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Example of Commercially available biobetters

Sahil Kumar et al: Biobetters J Rational Pharmacother Res 2018 Volume 4



BIOBETTER SUMMARY

Glycoengineering:

addition of sialic acids

Humanization

Fusion Fc / albumin

engineering of Fc fragment

Molecular engineering 

(Mutation/deletion on DNA 

sequence)

 improvement of the Kd

Glycoengineering : Addition of complex type glycans on the protein

Conjugaison to a  hydrophilic polymer (PEG)

Fusion with albumin binders

Ezan , Adv Drug Deliv, 2013
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BIOBETTER SUMMARY



Biosimilaires, biobetters et nouvelles 

générations de Mabs

20Beck A. mAbs 3:2, 107-110; March/April 2011 

-Commercial development 

is considered less risky 

than for a novel 

protein.

- The product will be 

considered as a new 

active substance, but 

reduced R&D costs

- Market exclusivity in case 

of EMEA approval


