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FARMACI BIOLOGICI

Classificazione funzionale

Leader B, Baca QJ, Golan DE. Protein therapeutics: a summary and pharmacological classification. 
Nat Rev Drug Discov. 2008; 7: 21‐39.



F. BIOLOGICI vs F. TRADIZIONALI

Shi S. Biologics: an update and challenge of their pharmacokinetics. Curr Drug Metab 2014; 15: 
271‐290.

Rapid clearance and short t1/2



AZIONE (ORE)

SPECIE Farmaci Via A21 B23 B28 B29 B30 B31 B32 Inizio Picco Durata

Rapida

Regolare (o Zn
cristallina)

ACTRAPID®
HUMULIN‐R®

SC Asn Asn Pro Lys Thr 30‐60’ 2‐3 6‐8

Lispro HUMALOG® SC Lys Pro 10‐15’ 1‐2 5‐6

Aspart NOVORAPID 
NOVOLET®
NOVORAPID 
PENFILL®

SC Asp 10‐15’ 1‐2 5‐6

Glulisina APIDRA® SC Lys Glu ‐‐‐‐‐‐ 0.5‐1.5 1‐2.5

Intermedia

Isofano (NPH)* HUMULIN N®
PROTOPHANE®

SC 1‐2 4‐10 10‐16

Lenta 
(sospensione 
Zn‐insulina)

MONOTARD® SC 1‐3 4‐12 12‐18

Lunga

Ultralenta ULTRATARD® SC 4‐6 8‐16 18‐24

Glargine LANTUS® SC Gly Arg Arg 2‐4 NO >24

Detemir LEVEMIR® SC Lys‐Ac
Mir

Del‐
Thr

2‐3 6‐8 ≤ 20

MODIFICAZIONI della SEQUENZA AMINOACIDICA



MODIFICAZIONI POST‐TRADUZIONALI: GLICOENGENEERING

Macdougall IC, Eckardt KU. Novel strategies for stimulating Erythropoiesis and potential
new treatments for anaemia. Lancet. 2006; 368(9539): 947‐953.



MODIFICAZIONI POST‐TRADUZIONALI: GLICOENGENEERING

Deicher R, Hörl WH. Differentiating factors between erythropoiesis‐stimulating agents: a guide 
to selection for anaemia of chronic kidney disease. Drugs. 2004;64(5):499‐509



ALTRE MODIFICAZIONI STRUTTURALI

Mitragotri S, Burke PA, Langer R. 
Overcoming the challenges in 
administering biopharmaceuticals: 
formulation and delivery 
strategies. Nat Rev Drug Discov. 
2014; 13: 655‐672.

 Migliora solubilità e stabilità

 Riduce immunogenicità e proteolisi

 Rallenta la clearance dall’organismo, 
somministrazioni meno frequenti

 Aumenta gli effetti clinici



PEGHILAZIONE DI PROTEINE TERAPEUTICHE

Macdougall IC, Eckardt KU. Novel strategies for stimulating Erythropoiesis and potential
new treatments for anaemia. Lancet. 2006; 368(9539): 947‐953.



ALTRE MODIFICAZIONI STRUTTURALI

Mitragotri S, Burke PA, Langer R. 
Overcoming the challenges in 
administering biopharmaceuticals: 
formulation and delivery 
strategies. Nat Rev Drug Discov. 
2014; 13: 655‐672.



Proteine di fusione con la porzione Fc di IgG

Mitragotri S, Burke PA, Langer R. Overcoming the challenges in administering biopharmaceuticals: 
formulation and delivery strategies. Nat Rev Drug Discov. 2014; 13: 655‐672.



ROMIPLOSTIM

Kuter DJ. The biology of thrombopoietin
and thrombopoietin receptor agonists. 
Int J Hematol. 2013; 98:10‐23.



FcRn: a ‘recycling mechanism’

Mitragotri S, Burke PA, Langer R. Overcoming the challenges in administering biopharmaceuticals: 
formulation and delivery strategies. Nat Rev Drug Discov. 2014; 13: 655‐672.



STRUTTURA E FUNZIONE degli anticorpi 

Lobo ED, Hansen RJ, Balthasar JP. Antibody pharmacokinetics and pharmacodynamics. J Pharm
Sci. 2004; 93: 2645‐2668.

Bumbaca D, Boswell CA, Fielder
PJ, Khawli LA. Physiochemical and
biochemical factors influencing
the pharmacokinetics of antibody
therapeutics. AAPS J. 2012; 14:
554‐558.



ANTICORPI MONOCLONALI (mAbs)

Hansel TT, Kropshofer H, Singer T, Mitchell JA, George AJ. The safety and side effects of 
monoclonal antibodies. Rev Drug Discov. 2010 Apr;9(4):325‐38.



AREE TERAPEUTICHE
Profilassi rigetto trapianti d’organo

Oncologia (K mammella, colon-retto, 
polmone, rene, leucemie e linfomi)

Malattie autoimmuni (Morbo di Crohn, 
psoriasi, sclerosi multipla)

Prevenzione infezioni virali gravi (virus 
respiratorio sinciziale)

Prevenzione complicanze ischemiche 
cardiache (Aggregazione piastrinica, 
Ipercolesterolemia)

Rodriguez, Knowles JW.  PCSK9 inhibition: current concepts and lessons from human genetics. 
Curr Atheroscler Rep. 2015 Mar;17(3):487

Anticorpi anti PSCK9



Keizer RJ, Huitema AD, Schellens JH, Beijnen JH. Clinical pharmacokinetics of therapeutic 
monoclonal antibodies. Clin Pharmacokinet. 2010; 49: 493‐507. 

Modalità di somministrazione



Jackisch C, Müller V, Maintz C, Hell S, Ataseven B. Subcutaneous Administration of Monoclonal
Antibodies in Oncology. Geburtshilfe Frauenheilkd. 2014; 74: 343‐349.

S.C. vs I.V.



Jackisch C, Müller V, Maintz C, Hell S, Ataseven B. Subcutaneous Administration of Monoclonal
Antibodies in Oncology. Geburtshilfe Frauenheilkd. 2014; 74: 343‐349.

APERTURA TRANSITORIA DELLA MATRICE 
EXTRACELLULARE

ENHANZE TECHNOLOGY: rHuPH‐20 (human hyaluronidase PH‐20)

 Somministrazione di volumi > 2 mL senza disconfort/dolore

 Riduzione degradazione di F. Biologici

 Aumento di biodisponibilità

 Riduzione reazioni nel sito di iniezione

TESSUTO SOTTOCUTANEO



Wynne C, Harvey V, Schwabe C et al., Comparison of subcutaneous and intravenous
administration of trastuzumab: a phase I/Ib trial in healthy male volunteers and patients with
HER2‐positive breast cancer. J Clin Pharmacol. 2013; 53: 192‐201.

SOMMINISTRAZIONE S.C. di mAb in oncologia: 
TRASTUZUMAB



Ismael G, Hegg R, Muehlbauer S et al. Subcutaneous versus intravenous administration of
(neo)adjuvant trastuzumab in patients with HER2‐positive, clinical stage I‐III breast cancer (HannaH
study): a phase 3, open‐label, multicentre, randomised trial. Lancet Oncol. 2012 ; 13: 869‐878.

TRASTUZUMAB S.C.: fixed‐dose regimen

TRASTUZUMAB  5 ml (120 mg/mL di mAb e 2000 U/mL rHuPH20)

Neoadjuvant/adjuvant setting



TRASTUZUMAB S.C.: EMA Approval

Sanford M. Subcutaneous trastuzumab: a review of its use in HER2‐positive breast cancer. 
Target Oncol. 2014; 9: 85‐94.



FARMACOCINETICA mAbs

Keizer RJ, Huitema AD, Schellens JH, Beijnen JH. Clinical pharmacokinetics of therapeutic 
monoclonal antibodies. Clin Pharmacokinet. 2010; 49: 493‐507. 



MECCANISMO di AZIONE di mAbs

Hansel TT, Kropshofer H, Singer T, Mitchell JA, George AJ. The safety and side effects of monoclonal
antibodies. Net Rev Drug Discov 2010; 9: 325‐338.

FATTORI che regolano la 
clearance di mAbs

Target‐mediati
espressione e localizzazione del 
target 

(binding/internalizzazione)

Meccanismi aspecifici
FcRn binding
Proteolisi

Interazioni con altri farmaci

Immunogenicità



CLEARANCE di mAbs: target di superficie

Muller PY, Brennan FR. Safety
assessment and dose selection for
first‐in‐human clinical trials with
immunomodulatory monoclonal
antibodies. Clin Pharmacol Ther. 
2009; 85: 247‐258. 

Tokuda Y, Watanabe T, Omuro Y et
al. Dose escalation and 
pharmacokinetic study of a 
humanized anti‐HER2 monoclonal
antibody in patients with
HER2/neu‐overexpressing
metastatic breast cancer. Br J 
Cancer. 1999; 81: 1419‐1425.

Humanized anti‐HER2 monoclonal Ab: 
TRASTUZUMAB



mAbs di nuova generazione

Nuñez‐Prado N, Compte M, Harwood S et al. The coming of age of engineered multivalent
antibodies. Drug Discov Today. 2015 Mar 7. pii: S1359‐6446(15)00098‐7.



mAbs di nuova generazione

Nuñez‐Prado N, Compte M, Harwood S et al. The coming of age of engineered multivalent
antibodies. Drug Discov Today. 2015 Mar 7. pii: S1359‐6446(15)00098‐7.

Pharmacokinetics:
Following continuous intravenous infusion,
blinatumomab pharmacokinetics were linear at
dosages ranging from 5 to 90 μg/m2/day, with
steady‐state concentrations reached within a day.
The mean blinatumomab elimination half‐life was
2.1 h


