Gamma Irradiation of Human Platelet Lysate:

Validation of Efficacy for Pathogen Reduction and Assessment of Impacts on hPL Performance
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Introduction Results
Gamma irradiation is one of the most widely employed methods for pathogen Gamma irradiation has low impact on cell expansion potency of Growth factors retain comparable levels after gamma irradiation
reduction and commercial gamma sterilization facilities are easily accessible. The whole UltraGRO ™-Advanced & UltraGRO™-PURE

system for manufacturing gamma irradiated fetal bovine serum (FBS)! has been well-
established, including dose range, dose mapping, frozen condition, as well as validation
of pathogen reduction. Nevertheless, many research articles have addressed the optimal
conditions for utilizing gamma irradiation in human plasma and blood components. With
these comprehensive references, we previously assessed the feasibility of using gamma
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irradiation to obtain pathogen-reduced human platelet lysate (hPL) and reported low I : -UGA
impacts on the potency for cell expansion. ) -+UGA Gl .
In this study, we validated the efficacy of gamma irradiation for virus inactivation. Four EGE bEGE IGE-1 PDGF-BB  TGF-B1 VEGF
model viruses (BVDV, Reo3, HSV1, MMV) were chosen, per ICH/EMA guidelines?3, to ' | 0 5 10 15 20 UGA m UGAGI
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represent a range of viruses with different genome, structure, size, and sensitivity to
various chemical and physical agents. The virus spiked hPLs were gamma irradiated and
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the mean values of viral titers showed more than 4 logl0 reduction across all model 10 515 %100 ] } I [ | I
viruses. The results demonstrated gamma irradiation is an effective viral reduction '§ S 80 -
o o

procedure for hPL. 5 - e 10 £ 60 -

To assess the impacts of gamma irradiation on the long-term stability of hPL § 5 § 40 -
performance, we analyzed UltraGRO™ Gl series up to one year after gamma irradiation. 0 § ) g 20 -
The results showed growth factors still retained comparable levels to the non-irradiated UGA U(?,A uGP U(::‘-IP L:‘j 0 X
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hPLs. Mesenchymal stromal cells (MSC) cultured with gamma irradiated hPLs for more e or UGPIGF ; IUGITDDgIF o6 TORR VEST
than three passages showed similar profiles as with the corresponding non-irradiated
hPLs in respect of growth rate, morphology, immunophenotype, trilineage differentiation
potency, and immunosuppressive property*. MSCs cultured with gamma irradiated supplements MSCs retain immunomodulation potency
without significant change in immunophenotypes +MSC(UGA) + MSCUGP)

Comparison of Pathogen Reduction Treatment (PRT)
FBS vs UltraGRO™ Gl series

. CD73 | CD90 | CD105 | CD34 | CD45 | CD11b | CD79a | HLA-DR

ADMSC 99.97 99.72 9951 0.72 0.11 1.19 0.16 1.16

PRT EBS! “ UltraGRO Gl series uea UCMSC 9903 9990 9994 036 003 185 034 189

BMMSC 99.83 100.00 99.00 0.91 0.12 0.51 0.63 1.43 CDCDZSbeads

0.22pm Sterile filtration 0.22pm stimulation + MSC (UGA Gl) + MSC (UGP GI)
o ADMSC 99.95 9871 9947 049 007 140 016  1.65 5 BEE T S R BRSO
<-10°C Finished products storage -20°C UGA UCMSC 9812 9994 9991 025 012 194 051 197
Transportation to . <l
e . P ! Frozen on dry ice BMMSC 99.98 10000 9839 086 011 074 018 158
irradiation plant
ADMSC 99.95 9997 9955 1.07 004 043 030 056
Gamma Irradiation Gamma ucp UCMSC 9908 9991 9991 011 098 146 031 074
ADMSC 9997 9988 9533 0.34 0.40 0.78 0.37 1.65 B
- 5'§O kfiy UGGIP UCMSC 9551 99.98 99.09 080 031 1.08 111  1.97 ‘:?
(Vlral Inactivation study) BMMSC 9994 9950 9995 0.93 0.15 0.15 0.34 1.45 = OO A
25-40 kGy Dosage 25-40 kGy é
(typically employed for =
commercial products) MSCs retain tri-lineage differentiation capability =
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CD3/CD28+/hMSCs
Viral Clearance Validation Conclusions
RNA RNA DNA DNA UGA Erer a8 S A Gamma irradiation can be considered as a feasible approach for
Virus Cat T S T o SE i pathogen reduction treatment of pooled human platelet lysate. While
rus Lategory Enveloped Non- Enveloped Non- gamma irradiation make hPL to be a safer cell culture supplement, we
enveloped enveloped demonstrate gamma irradiated UltraGRO™ Gl series products retain
CMV, EBV the potency to support cell growth and have low impact on key growth
Model for  HCV, HIV HAV y BBV, B19 POTENEY 50 SUBD JTOWHH @ b Y 9
HBV factors. UltraGRO™ Gl series Is an ideal FBS substitute for cell therapy
, and regenerative medicine applications.
Virus BVDV Reo3 HSV1 MMV UGP
Family Flavi Reo Herpes Parvo Reference
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