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Umbilical cord blood  UCB 

In our Center UCB is sampled from the  
placental vein after  SCs extraction from  
the umbilical vein 



Parameters to be defined in the production of  
serum eye drops and previously described variations,  
storage, and application. Geerling G et al, BJO, 2004 
 





Prelievo di sangue cordonale  senza 
anticoagulante in sacca o provetta 

Clotting    2ore 

Centrifugazione a 3,800 g per 10 minuti 

Separazione del siero sotto cappa a flusso laminare e 
congelamento a – 80 °C.  Una aliquota viene conservata 
a   parte per i dosaggi dei GFs. 

STANDARDIZZAZIONE PREPARAZIONE SIEROCOLLIRIO 

 La concentrazione di GFs è  valutata mediante test ELISA 
(Quantikine Human Immunoassay Kit)  o in citofluorimetria 
 





Sotto cappa a flusso laminare in camera sterile i  sieri preselezionati vengono scongelati, 
riuniti, diluiti al 20% con soluzione salina tamponata con fosfato e filtrati (Millex HV 0,4 μm). 
La preparazione viene quindi suddivisa in fiale monodose (0.8-1 ml) utilizzando un dispositivo 
medico COL-20 (Biomed Italy).  Le singole fiale vengono etichettate , registrate nel sistema 
gestionale informatico  e congelate a -80°C. La scadenza a – 80°C è di 2 anni.  

 

 

 

 

 

 

STANDARDIZZAZIONE PREPARAZIONE SIEROCOLLIRIO 



I test microbiologici per la ricerca di batteri aerobi ed anaerobi sono eseguiti ad ogni preparazione sul prodotto finale 
inoculando 1 ml di sierocollirio preparato.  
Questi test di sterilità sono stati validati per quantitativi definiti di prodotto finale secondo i requisiti della Farmacopea 
europea, parte generale «Test biologici», capitolo 2.6.27 «Controllo microbiologico dei prodotti cellulari» nell’ultima 
edizione «Microbial Examination of cell-based Preparations »  .  
  

STANDARDIZZAZIONE PREPARAZIONE SIEROCOLLIRIO 
CQ 

i FN PLUS 
i FA PLUS 



Different preparations contribute differently 
Impact of blood source and component manufacturing on neurotrophin content 

 



Different preparations work differently 
in vitro cell wound healing 

 

24h 48h 24h 48h 

The biological activity of different  preparations (PRP, PPP, Serum, PRP-R) was evaluated in in vitro experiments (Scratch 
wound assay , analysed by IncuCyte S3 equipment) using a cell line known to respond to neurotrophin administration in 
this case (MIO-M1, UCL Institute of Ophthalmology, London, UK), but other cells can be used depending on the disease 
to be treated. 
  
 



Different methods of storage 
• Freeze-drying compared to Fresh-frozen 

offers several advantages, including 

•  (i) a long shelf life, even at room 
temperature, if adequately packaged;  

• (ii) protection from microorganisms;  

• (iii) ease of transportation and storage 
of the product;    

• (iv) easy reconstitution of the product at 
scalable concentrations to dispense the 
product with calibrated dosages based 
on clinical parameters or frequency of 
administration. 

Valente S. et Al. Int. J. Mol. Sci. 2022, 23 10701   
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The components  are linked functionally by continuity of the epithelia, by 
neuroanatomical integration, and by the endocrine, vascular and immune systems 

The Ocular Surface 
is a system 

eyelashes  



Corneo conjunctival limbus 





 Siero autologo /Siero omologo  

 Siero da sangue cordonale 

 Preparati piastrinici (plasma ricco di piastrine; plasma 

ricco in fattori di crescita; lisato piastrinico) 

SOSTITUTI LACRIMALI BIOLOGICI 



Rationale for the use of blood-based products 

 growth factors  EGF, VEGF-A, IGF-1, TGF-β 
 fibronectin, albumin 
  
 vitamin A 

 
 

 bacteriostatic components lysozyme   
 
 α-2 macroglobulin 

 
 free of preservatives which potentially induce toxic or allergic 

reactions  
 osmolality and biomechanical properties are similar to those 

of natural tears 





Ang LPK et al. Ex Vivo Expansion of Conjunctival and Limbal Epithelial Cells Using Cord Blood Serum–Supplemented 
Culture Medium. Invest Ophthalmol Vis Sci. 2011;52:6138–6147 

Primary human conjunctival cells Primary limbal epithelial cells 

Number of cell generation  

Does  too much  mean better ? 

Kruse FE, Tseng SC Growth factors modulate clonal growth and differentiation of 
cultured rabbit limbal and corneal epithelium. Invest Ophthalmol Vis Sci, 1993  
 Increasing concentrations of EGF from 5 ng/ml to 10 and 100 ng/ml resulted in the 

down-regulation of clonal growth 
 



Content 0.8 ml /vial 
Posology : 8 times/day , 1  drop/eye 
daily supply of 0.10-0.20 ng/mL EGF, 
similar to the physiological human tear 
content. 



Cornea, 2013 
EudraCT: 2008-005757-38    
Clin Trial Gov Id NCT01234623  

Sterile CBS eye drops were prepared to supply 0,15 ng/eye/day 
Epidermal Growth Factor and administered for one month in a 
one-day-dose dispensing. 
 





Pre Post 2M 

 Densità 

 Tortuosità 

Pre Post 2M 

Giannaccare G et al. Cornea. 2017 

CBS e microscopia confocale in vivo 



Comparison of growth factors and interleukin content of adult peripheral blood and  
cord blood serum eye drops for corneal and ocular surface diseases.  
Buzzi M et al. Transfus Apher Sci 2018 



CB-S eye drops were more effective  
in decreasing symptoms and keratoepitheliopathy in severe  
dry eye syndrome (including SS and oGVHD)  
as compared to PB-S eye drops. 

Buzzi M et al, Transfus Apher Sci. 2018; 57: 549-555 
Giannaccare G et al. Transfus Apher Sci. 2017; 56:595-604. 
Giannaccare G et al. Cornea. 2017; 36: 915-921 
Versura P et al. Blood Transfus. 2016; 14: 145-51. 
Versura P et al. Blood Transfus. 2014 Jan;12 Suppl 1:s44-50 
Versura P et al. Cornea. 2013; 32: 412-8. 
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CBS 

pre post 









NCT04608084 
Platelet Rich Plasma Eye Drops for Treatment of Ocular Surface 
Disease 
NCT04553432 
Dry Eye OmniLenz Application of Omnigen Research Study 
Device: Amniotic membrane Omnigen[TM]|Device: Bandage soft 
Contact Lens OmniLenz[R] 
NCT05121493 
Study of Platelet Rich Plasma Drops to Moderate Clinically Significant 
Dry Eye 
NCT04683796 
Comparison of Efficacy Between 100% Platelet-rich Plasma and 100% 
Serum Eye Drops in Dry Eye Disease 
NCT05320172 
Platelet Rich Plasma in Corneal Surface Diseases 

CLINICAL TRIAL GOV 



Visita oculistica 
Prescrizione  

Visita filtro presso 
UO Oftalmologia 
Aziende ospedaliere   

Servizio  
Trasfusionale/ 

Banca Sangue Cordonale 
Centro di produzione 

 Richiesta SSN 
 Consenso informato 
 Moduli di erogazione interni 
del servizio 
 
Codice tariffario  
 

Preparazione-fialettatura 
etichettatura-erogazione 

Il paziente si reca al servizio 
e viene istruito alla  
somministrazione 

Per quanto? 
E quanto? 
E poi? 
 



5 Ws (and 2 Hs) for EDHO-REPLIES FROM FUTURE RESEARCH 
Who is the patient to be treated, in terms of disease type, severity, and stage?  

Why is a EDHO needed, in terms of a target indication?  

When is it appropriate to prescribe a EDHO therapy? 

Where are EDHO be dispensed, is a national/regional program a feasible solution 

to optimize resources?  

What is the EDHO of choice, which source and preparation are targeted for a 

given patient?  

How is the product standardized in terms of processing to ensure an optimal 

dilution, solvent, dispenser, storage time?  

How is treatment delivered to the ocular surface, in terms of posology, dose-size 

modulation, length of treatment, number of cycles? 

Can pain relief be included as a target indication ? 



 Glaucoma is a leading cause of irreversible 
blindness worldwide and primary open-angle 
glaucoma (POAG) is a major contributor.  

 Progressive neurodegeneration of the optic 
nerve and the loss of retinal ganglion cells is a 
hallmark of glaucoma, but still etiology is 
unknown, and treatment is lacking.  

 For POAG, most of the treatments focus on 
 reducing aqueous humor formation, 
 enhancing uveoscleral or conventional 

outflow  
 lowering intraocular pressure through 

surgical means  

 These efforts, in some cases, do not always lead to a prevention of vision loss and therefore 
other strategies are needed to reduce or reverse the progressive neurodegeneration.  

Glaucoma’s growing prevalence in the US 
The reasons: An increasing and aging population 



Structure of  
the retina 

The eye and the visual cortex 



Vecino E et al. Progress in Retinal and Eye Research 51 (2016) 1e40 





Induction of retinal damage using light damage  
Albino rats aged between 2 and 4 months 
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b-wave 

a-wave 

Registrare un ERG da una retina 
adattata al buio in risposta ad un 
flash massimale da informazioni 
sulla attività dei fotorecettori 
(coni e bastoncelli) = ONDA A 
negativa, e neuroni di  secondo 
ordine (principalmente cellule 
bipolari ) = ONDA B positiva . 
Pertanto, è una misura della 
funzionalità della  retina esterna. 



 Primary outcome 
Change of IOP at baseline, after treatment , and after two months from the end of treatment 

Cord Blood Serum in the Treatment of Neuro-Degenerative  
Ophthalmic Diseases. 1-Glaucoma 
CE code 128/2017/U/Sper 
ClinicalTrials.gov Identifier: NCT03609125 

 Enrollment of 20 patients with glaucoma  
 The product to be administered was analyzed with respect to the levels of BDNF (Brain 

Derived Neurotrophic Factor), beta-NGF (Neural Growth Factor) , GDNF (Glial Derived 
Neuronal Factor), and EGF (Epidermal Growth Factor). 
 

 Functional, electro-physiological, and structural parameters were evaluated at baseline, 
after two months of treatment, and after two months from the end of the treatment 

 Secondary  outcomes 
BCVA (Best corrected visual acuity)  
VISUAL FIELD PARAMETERS ( Pattern Standard Deviation – PSD;  Mean Deviation (MD) 
CHANGE IN RETINAL NERVE FIBER LAYER THICKNESS  (sdOCT) 
ELETRORETINOGRAM  TESTS ( PERG  and Flash ERG) 



AVER IDENTIFICATO UN NUOVO UTILIZZO DI PRODOTTI DERIVATI DAL 
SANGUE CORDONALE  AUMENTA LA MOTIVAZIONE ETICA DELLE FAMIGLIE 
CHE DECIDONO GENEROSAMENTE DI DONARE.    
 



 marina.buzzi@aosp.bo.it     piera.versura@unibo.it 

grazie 


