1/9/22, 4:01 PM

ScholarOne Abstracts - Abstract proof popup

ARVO 2022

View Abstract
CONTROL ID: 3714122
SUBMISSION ROLE: Abstract Submission

AUTHORS
AUTHORS (LAST NAME, FIRST NAME): Peterson, Jan S.1; Chen, WeiLiam1; Kaiser, Peter K.2; Libin, Barry
M.1; Liebmann, Jeffrey M.3
INSTITUTIONS (ALL): 1. Sustained Nano Systems LLC, Hollywood, FL, United States.
2. Cleveland Clinic Cole Eye Institute, Cleveland, OH, United States.
3. Ophthalmology, Columbia University Irving Medical Center, New York, NY, United States.
Commercial Relationships Disclosure: Jan Peterson: Commercial Relationship(s);Code C
(Consultant/Contractor):Sustained Nano Systems LLC | WeiLiam Chen: Commercial Relationship(s);Code O
(Owner):Sustained Nano Systems, EndoMedix | Peter Kaiser: Commercial Relationship(s);Code C
(Consultant/Contractor):Sustained Nano Systems LLC | Barry Libin: Commercial Relationship(s);Code O
(Owner):Sustained Nano Systems LLC | Jeffrey Liebmann: Commercial Relationship(s);Code O
(Owner):Sustained Nano Systems LLC;Code C (Consultant/Contractor):Thea, Allergan, Genentech
Study Group: (none)

ABSTRACT
TITLE: Terminal e-Beam sterilization of Densomeres™ retains structural integrity and sustained bioactivity of
bevacizumab in rabbit cornea model
ABSTRACT BODY:
Purpose: Terminal sterilization could reduce production time and costs for anti-angiogenic monoclonal
antibodies (mAbs) needed for sustained ocular delivery in retinal diseases if they retain molecular integrity and
prolonged in vivo bioactivity. After observing up to 12 months of sustained release and bioactivity in previous in
vitro and in vivo tests, highly densified poly(lactic-co-glycolic acid) (PLGA) microspheres (Densomeres™)
incorporating bevacizumab were tested again following e-Beam terminal sterilization for their integrity and
sustained bioactivity using a rabbit corneal injury model.
Methods: Bevacizumab was incorporated into Densomeres that were resuspended in saline for injection
through a 28-ga needle. Control Densomeres contained no active drug. Terminally sterilized doses using eBeam were assessed for molecular integrity by SEC-HPLC and functional bevacizumab bioactivity in vivo. Six
adult male New Zealand white rabbits (3 active, 3 control) were anesthetized and a 9-0 silk suture placed in
one cornea of each animal to induce neovascular encroachment from the limbus. A single 0.5 mL
subconjunctival injection with Densomeres was made at the same meridian. External photographs taken over
60 days to documented neovascularization were scored on a 0-5 scale by trained observers. If sutures came
out during follow-up, they were replaced to maintain the neovascularization stimulus.
Results: Bevacizumab extracted from Densomere samples for SEC-HPLC before and after e-Beam
sterilization matched the authentic reference bevacizumab [Fig. 1]. For e-Beam sterilized Densomeres, antiangiogenic bioactivity persisted after the single injection through Day 60. Comparing controls to eyes receiving
Densomeres with bevacizumab, the average difference in scores from Day 7 to Day 60 was 3.2 ± 0.5 [Fig. 2].
This difference matched the sustained effects observed for up to 12 months after a single injection using
traditional Densomere preparations.
Conclusions: Compared to controls, e-Beam sterilized Densomeres™ containing the mAb bevacizumab
exhibited both structural integrity and prolonged anti-VEGF bioactivity in vivo following a single injection in the
rabbit corneal neovascularization model.

https://arvo2022.abstractcentral.com/submission?PARAMS=xik_RbLdKZjRkGBBX4MmUsvPtSexs5u3PBPn4J8xi5Q5kYecQ4G3hbuVLP9efK4cuVUY8eP7ytijQR…

1/3

1/9/22, 4:01 PM

ScholarOne Abstracts - Abstract proof popup

SEC-HPLC of bevacizumab from Densomeres™ before and after e-Beam sterilization

Rabbit cornea neovascularization scores after a Day 0 suture and single Densomere™ injection
Layman Abstract (optional): Provide a 50-200 word description of your work that non-scientists can
understand. Describe the big picture and the implications of your findings, not the study itself and the
associated details.: Earlier efforts at sterilizing large, complex molecules like monoclonal antibodies after they
have been packaged for injection have been unsuccessful. "Terminal sterilization" methods using either heat,
chemicals, or radiation are tolerated by many small-molecule drugs, saving time and significant costs in
production. But so far, terminal sterilization methods always destroy larger molecular structures, making those
drugs completely ineffective. This study tested a method of combining a monoclonal antibody in a supercompressed polymer delivery system called Densomeres™, which are designed to release a drug slowly for up
to 12 months. Not only did the Densomeres™ release the drug slowly as expected, but terminal sterilization
with e-Beam radiation, a method used for many drugs and medical device products, did not destroy the drug's
biological activity. Terminal e-Beam sterilization of the monoclonal antibody in the Densomeres™ did not
appear to significantly alter the molecular structure. Also, the expected biological activity of the monoclonal
antibody was still observed in a rabbit eye test throughout a 60-day study period following a single dose of the
product. E-Beam terminal sterilization with the long-lasting Densomere™ polymer delivery system could save
considerable costs for drug manufacturers and reduce the frequency of injectable drug treatments.
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