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Purpose
A systematic materials development program focused on degradable glass 
embolics with tunable dissolution and radiopacity matched to degradation 
profile, while maintaining amorphous stability and processability.
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Clinical Benefits of Degradable Radiopaque Embolics

Tuned for Clinical ImpactWhy Degradable vs. Permanent?

• Temporary occlusion aligned to treatment 
intent (preserves future treatment pathways)

• Restoration of vessel patency and function

• Reduced chronic ischemia and 
inflammation 

• No permanent implant burden
(lower long-term risk and patient anxiety)

Oncology (Liver / NET metastases)

• Short-duration embolization for flow modulation + 
potential combination therapy

Flow Redirection (Liver)

• Temporary redistribution to improve targeting and 
delivery of other therapeutics

Hemorrhoids (HAE)

• Effective occlusion with reduced risk of over-
embolization 

Renal AML / Partial Splenic Embolization

• Controlled, organ-preserving embolization 

Tunable, short-duration embolization enables safer, repeatable treatments 
across multiple indications without long-term vessel compromise
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Materials & Methods
Materials             
Synthesis

• 63 proprietary compositions 
processed

• 14 candidates (Optimization)
• 11 refined (Expanded 

Optimization)

• Thermal processing:
• 300-600 ° C (30 min, pre-

treatment)
• 1200 ° C (60 min melt > quench)

Performance Characterization:                                 
In Vitro Degradation

• Triplicate samples (n=3): 105 ± 5 mg in 
10 mL DI water, incubated at 37 °C with 
80 rpm agitation (0–168 h) 

• At each timepoint: 
• Centrifuged (~300 × g, 15 min), 
• Supernatant decanted, residual pellet 

dried. 

• Degradation quantified and reported as 
mean ± SD:

 % solubility =
𝑚𝑖𝑛𝑖𝑡𝑖𝑎𝑙−𝑚𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙

𝑚𝑖𝑛𝑖𝑡𝑖𝑎𝑙
× 100

• Morphology (qualitative):
• Amorphous (glass)
• Partially crystalline (glass-

ceramic) 
• Predominantly crystalline 

(ceramic)

• Size classification: 100±35µm 

• Key properties assessed:
• Structure (XRD) 
• Thermal behaviour (DSC)
• Density (pycnometry)

Materials 
Characterization

ABK Biomedical Inc. products presented herein are strictly investigational in nature.



Materials & Methods

Performance Characterization:                  
In Vitro CT Imageability

• 500 mg samples (100 ± 35 µm) imaged in 1.2 mL custom 
resin v-vials at 70 & 120 kVp (Siemens SOMATOM 
Definition AS+) 

• Measurements acquired pre- and immediately post-
hydration (+500 µL DI water) 

• Attenuation quantified in HU (extended range); reported 
as mean ± SD from 5 ROIs across axial CT slices
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Results: Materials Characterization

*Where nd denotes non-descernible

Table 1. Fundamental characteristics of 25 candidate materials

ID Visual Appearance 
Post-Melt

Density (Mean±SD) 
g/cm3 Tg (°C)

OPTIMIZATION
YTTD1.1 Partially Crystalline 2.673±0.003 nd*
YTTD1.2 Amorphous 2.578±0.003 395
YTTD1.3 Predominantly Crystalline 2.764±0.002 nd*
YTTD1.4 Amorphous 2.556±0.005 371
YTTD1.5 Amorphous 2.657±0.004 401
YTTD1.6 Amorphous 2.722±0.004 415
YTTD1.7 Amorphous 2.699±0.003 412
YTTD1.8 Amorphous 2.681±0.004 395
YTTD1.9 Amorphous 2.592±0.005 391
YTTD1.10 Predominantly Crystalline 2.787±0.004 nd*
YTTD1.11 Amorphous 2.695±0.005 401
YTTD1.12 Amorphous 2.587±0.003 393
YTTD1.13 Amorphous 2.690±0.002 402
YTTD1.14 Amorphous 2.605±0.003 397

EXPANDED OPTIMIZATION
YTTD2.1 Amorphous 2.541±0.001 388
YTTD2.2 Amorphous 2.578±0.001 395
YTTD2.3 Amorphous 2.570±0.002 391
YTTD2.4 Amorphous 2.598±0.002 397
YTTD2.5 Amorphous 2.611±0.002 377
YTTD2.6 Amorphous 2.543±0.002 383
YTTD2.7 Amorphous 2.560±0.002 399
YTTD2.8 Amorphous 2.613±0.003 401
YTTD2.9 Amorphous 2.525±0.002 392
YTTD2.10 Amorphous 2.550±0.003 389
YTTD2.11 Amorphous 2.644±0.002 405

Fig. 1. Amorphous morphology for 25 candidate materials as assessed by X-ray Diffraction analysis

ABK Biomedical Inc. products presented herein are strictly investigational in nature.
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In Vitro Degradation: Optimization Progression
EXPANDED OPTIMIZATION (n=11 candidates): 

In Vitro Study in 37°C of DI Water

1-9wt.% Radio-pacifier Loading6-17wt.% Radio-pacifier Loading

OPTIMIZATION (n=14 candidates): 
In Vitro Study in 37°C of DI Water

Fig. 2. Dissolution profiles for 14 candidate materials (optimization phase, left) and 11 refined materials (expanded optimization, right).
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In Vitro CT Imageability vs Density
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Fig. 3. Correlation between density and CT attenuation for 14 candidate materials (optimization phase) and 11 refined materials (expanded 
optimization), assessed in the dry state (pre-hydration) at 120 kVp (left) and 70 kVp (right). Solid lines represent linear fits; dotted lines 

indicate 95% confidence intervals. *FS and HS denote full-strength and half-strength contrast media, respectively
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Fig. 5. Correlation between radiopacifier loading (wt.%) and CT attenuation at 120 
kVp for 25 materials assessed in the dry state (blue) and post-hydration (red). Solid 

lines represent linear fits; dotted lines indicate 95% confidence intervals.

Fig. 4. CT attenuation (HU) of candidate glass compositions measured at 120 kVp under dry and post-hydration conditions. 
Initial optimization (YTTD1.1–YTTD1.14) and expanded optimization (YTTD2.1–YTTD2.11) sets are shown, with post-hydration 

increases reflecting enhanced radiopacity following interaction with DI water . *FS and HS denote full-strength and half-
strength contrast media, respectively. **RPL denotes “Radio-Pacifier Loading”
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Fig. 4. CT attenuation (HU) of candidate glass compositions measured at 120 kVp under dry and post-hydration conditions. Expanded 
optimization (YTTD2.1–YTTD2.11) sets that dissolved fully in ≤24 hours are shown, with post-hydration increases reflecting enhanced 

radiopacity following interaction with DI water . *FS and HS denote full-strength and half-strength contrast media, respectively. **RPL 
denotes “Radio-Pacifier Loading”
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Study Limitations
• Analysis conducted on irregular particles, not final microsphere form 

• Particle morphology/topography may influence:
- Degradation kinetics
- Hydration behavior
- CT attenuation 

• Results considered directionally representative, with potential shifts in 
absolute values

• Early microsphere studies indicate process parameters can be tuned to 
align performance with target profiles
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Conclusions
• Composition-Driven Performance:

• 5–13 wt.% radiopacifier-loaded formulations achieved complete in vitro degradation within ~4–24 h
• Lead candidates demonstrated post-hydration CT attenuation up to ~4,200–6,500 HU (120 kVp)

• Key Design Insight:
• Lower radiopacifier loadings generally accelerated degradation, highlighting a tunable tradeoff 

between embolic residence time and CT radiopacity

These findings support the feasibility of degradable glass embolics with 
customizable residence times and degradation-matched radiopacity.



Future Directions

Ongoing work will focus on 
translating this platform 
toward porous configurations 
to tune degradation and 
biological response.  

Establish packaging, 
sterilization, and shelf-life 
strategies to advance towards 
preclinical validation
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