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Company

Product

Johnson and
Johnson

Merit Medical

Embosphere Gelfoam Contour SE

Boston Scientific

Bead block

Charicte
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uvU

" . ° ;
Tris-acryl be?d & Géiatin sponse Poly vinyl alcohol
embedded with . ® Irregular shape

: ® Biodegradable
gelatin ® Heterogeneous

property

Compressibility calibration

® Poly vinyl alcohol
® Compressibility

Radiolucent

Incorrect information about the position of the particles

Complications such as ‘reflux with non-target embolization’

and ‘through embolization’

Contrast-induced nephropathy

Theranostics 2016, Vol. &, lssue |

9

Conclusion: RO Beads provide better conspicuity to determine target and non-target emboli-
zation compared to LC Bead which may improve intra-procedural monitoring and post-procadural

evaluation of ransarterial embolization.

Ky wards: VX2, Embodization, Hepatoorlhular carrinoma, TACE, radiopaque beads

Introduction

Image-guided catheter-directed embolization is
a mamstay of interventional radiclogy. Typical pro-
cedures include uferine artery embolization, confrol
of imoperable hemorthage. devascularization of
highly vascular fumors prier to resection, transarterial
embolization (TAE) and chemoembolization (TACE)
of malignant liver neoplasms. Embelic agenfs may
include Lguid, particulate and mechanical devices
deployed at a specific location, which may be tempo-
1ary of permanent The cheice of embelic agent de-
pends on the therapeutic intent. and recently micro-
spherical parficulates (commeonly referred to as beads)
have emerged as a popular device for a range of em-
bolo-therapeutic applications [1]. Seluble conirast
medium is mixed with the beads to aid in visualiza-
Hon of embaolic delivery into the targeted tissue and
also to monitor unintentional reflux into non-target
blood wessels. Success of embolization is determined
by monitoring antegrade flow of soluble contrast me-
dium to reach the desired flow-based procedural
endpoint of reduced or nearly static bleod flow [2].
Soluble contrast retention in the tumor and /or lack of
tumor contrast enhancement due to the embolization,
meonitored with cone-beam computed tomography
{CBCT) or multidetecter CT (MDCT). may be em-
ployed fo indicate coverage or completeness of

[3-6]. However. the true bead lecation is unkmown
and only inferred from indirect and temporary signs
as soluble contrast medium washes out [3-6].

A clinical need exists to directly visualize the
embolic material in order to assess the completeness
of the target tissue embolization for efficacy as well as
unintentional embolization of non-target Hssue for
safefy. For example. in the embolization of hepato-
cellular carcinoma, the goal is to completely embolize
the tumor while avoiding non-target Hssue emboliza-
Hon [2]. A radiopaque bead may provide addifional
procedural value by improving the visualization of
target and non-target embolization compared to sol-
uble confrast medium alone. This unmet clinical need
has motivated the development of various radio-
paque embolic agents using processes such as chem-
ical precipitation, emcapsulation and chemical af-
tachment of radiopaque species. Previous publica-

“HOT: OeSCIiDe UNf DIEPATSUON OF TAIlouZ of radio-
paque beads based on many pelymers including

poly{methylmethacrylate) (FMMA), poly(hydroxye-
thylmethacrylate). silicone and polyvinyl alcohol
(FV.A) that were rendered radiopaque using processes
such as precipitation of barium sulphate or incorpe-
ration of tantalum powder within the polymer matrix
and reaction with iodine-containing ounds such
as iothalamic acid and  3-acetytamino-246-
tmiiedobenzoyl chloride [7-11]. There are numerous
recent examples of imageable beads that are wisual-
ized by X-1ay (eg fluoroscopy and CT) [12-1¢].
magnetic resonance imaging [17-21]. or both [22. 23]
However, these imageable beads have not obtained
widespread clinical adopton.

One challenge faced is that many of the imagea-
ble embolization particles often suffer from difficulty
in handling and administration due to their increased
density. aggregation potential and insufficient imag-
ing visibility. Moreover, these atfributes are often in
competiion with each other. For example. greater
image wisibility may be achieved with a higher con-
centrafion of radiopaque material but this increases
the density and may lead to diminished handling due
to rapid sedimentation. The goal of our study was to
characterize the physicomechanical properties. deliv-
erability and imaging visibilify of a novel mherently
radiopaque bead (RO Bead) formulation based upon
the clirdcally used LC Bead® to treat liver cancer.

Materials and Methods

There were two stages of studies conducted. The
first was bench-top experiments to characterize
physicomechanical properties of RO Beads. especially
in comparison to radiclucent beads. The second por-
Hon of the study was an i vivs M-ray visualizabion
experiment in a rabbit V{2 liver tumor model. Dietails
of the study are below.

Bench-top Experiments

Radiopaque Beads Synthesis

The method for the preparabon of LC Bead®
(Biocompatibles UK Ltd.. Famham, UK} has bean
described in detail elsewhere [24]. Brisfly. the beads
were produced using a FVA-based macromer. The
‘macromer was synthesized by the acid-catalyzed re-
acton of MN-acryloyl-aminoacetaldehyde dimethyla-
cetal (MAAADA) with the 1.3 diol units on the PVA
‘backbone to form a stable cyclic acetal structures with
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Estimated number of people with diabetes worldwide and per region in 2015 and 2040
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