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Liver tumors are vascularized

• Large tumor feeders – excellent targets for therapy

• Large branches within tumor – easily visualize tumor

Pancreatic tumors are hypovascular 

• Inability to identify tumor feeder vessels and penetrate 
drug into the tumor

Avascular Tumors are Difficult to Treat Using Current 
Interventional Techniques: 

Pancreatic Tumors

Dense fibrotic stroma | Sparse tumor cellularity | Hypovascular tumors
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A Novel Solution: Trans-Arterial Micro-Perfusion (TAMP) via a 
Double-Balloon Catheter with an Adjustable Occlusion Distance
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Side Branch Exclusion Results in Increased Intravascular Pressure 
in the Isolated Vessel Segment During TAMP-Mediated Delivery

• RenovoCath®’s slidable balloons allow 
for catheter positioning with side 
branch exclusion 

• The resulting increase in intravascular 
pressure upon infusion is a requisite 
for efficient transvascular delivery

• The presence of a side branch in the 
isolated vessel segment precludes 
increased intravascular pressure upon 
infusion due to washout

Farsad et al. J Vasc Interv Radiol 2024; 35:1043-1048
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Involvement of the Vasa Vasorum in TAMP-Mediated 
Transmural Delivery

• Following TAMP-mediated methylene blue 
delivery, dye was observed in vasa vasorum 
externa vessels of the adventitia (panel a)

• Following TAMP-mediated delivery of gold 
nanoparticles, particles were observed via 
transmission electron microscopy in the 
perivascular space of the adventitia (b), within 
a large vessel of the adventitia vasa vasorum 
(c), and scattered around collagen fibrils of the 
intima media (d)

Farsad et al. J Vasc Interv Radiol 2024; 35:1043-1048
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Defining the Microvasculature Reached During Trans-Arterial 
Micro Perfusion via Micro-CT Imaging

• Micro-CT imaging was utilized as a more quantitative method to evaluate the 
microvasculature involved in TAMP-mediated delivery

• A non-surviving porcine model was established for TAMP-mediated delivery of 
Microfil® silicone-based contrast in mesenteric vessels to visualize the 
microvasculature reached:

➢ RenovoCath® is introduced to the target artery; the animal is sacrificed

➢ TAMP is performed with 3 mls of Microfil® infused over 210 seconds

➢ The Microfil® contrast fills and opacifies the microvasculature reached during 
TAMP (sets in the vasculature after 20 minutes with cessation of flow)

➢ The target organ is harvested; micro-CT is performed to define the vascular 
anatomy reached by TAMP
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Microfil® Delivery via TAMP in Porcine Splenic Arteries 

C

Scout angiography Following Microfil® injection

A) Still angiogram of single actuated RenovoCath® confirming position in the splenic artery

B) Terminal angiography at the time of Microfil® injection

C) Gross image (dorsal view) of the harvested abdominal aorta and target splenic vessel post Microfil® 
injection
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Micro-CT Imaging Showing Penetration of Microfil®

3D reconstruction based on 
X-ray micro-CT with Microfil® 
contrast agent marked in blue
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B CA

3D reconstructions based on X-ray micro-CT with Microfil® contrast agent marked in blue:

A) 3D rendered micro-CT image of splenic artery without tissue subtraction

B) 3D rendered micro-CT image of splenic artery with tissue subtraction

C) Enlarged and rotated view of B), cropped to show the closest vessels only

Micro-CT Imaging Showed Extensive Penetration of Microfil® into 
the Surrounding Microvasculature and Venous, Lymphatic, and 

Parenchymal Splenic Tissue
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Histological Analysis Following TAMP-Delivered Microfil® Showed 
Extensive Filling of Microvessels within Perivascular Tissues

Serial histologic sections of porcine splenic artery following TAMP-mediated delivery of Microfil® contrast agent:

A), B), C)  Low power digital scan “cross-sectional” views of splenic artery with surrounding connective tissue; A) 
and B): modified Movat pentachrome, C): H&E staining

a), b), c)   Corresponding higher power magnification images of the areas within the boxes in A), B), and C)

Vein VeinVein

Vein

Artery
ArteryArtery

a cb
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RR1 + RR2 Combined Data* 
(n=35 patients with stage III LAPC) 

*RR1= Phase 1 safety study; RR2= Follow-up registry study

The Therapeutic Benefit of TAMP-Mediated Chemotherapy 
Delivery is Enhanced with Prior Radiation 

Hatoum et al. Oncologist 2024; 29(8):690-698

Hypothesis for mechanism of action: Prior radiation reduces 
venous outflow by decreasing the microvasculature, 

thereby enhancing TAMP-mediated delivery via diffusion

Native vasculature and IA chemo 
lead to Micro-vascular washout

Irradiated vasculature 
and IA chemo lead to Diffusion



NASDAQ | RNXT

12

Investigating the Mechanism by which Prior Radiation Enhances 
TAMP’s Therapeutic Benefit:

SBRT + TAMP Micro-CT Porcine Study

Question: Does prior radiation enhance tissue penetration by TAMP?

Methods:

➢ For each of 3 pigs, the left kidney received one session of SBRT at 15 Gys 
and the right kidney was used as control

➢ At 1 month post SBRT, both kidneys simultaneously underwent the TAMP 
procedure with Microfil® infusion 

➢ Target tissues were harvested, and micro-CT imaging was performed to 
assess penetration in the vasculature as a measure of perfusion
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Left kidney received SBRT (15 Gys); Right kidney untreated 

Microfil® Delivery via TAMP With and Without Prior SBRT 

1 month later, simultaneous 
Microfil® delivery via TAMP
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Micro-CT Imaging of TAMP-Mediated Microfil® Penetration 
With (Left Kidney) and Without (Right Kidney) Prior SBRT
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Micro-CT Imaging Showed Delayed Microfil® Washout 
With Prior SBRT vs Without

Left kidney 
(SBRT prior to TAMP)

Right kidney 
(no SBRT)

3D reconstructions 
based on micro-CT: 

metal and stain 
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   Conclusions

• A non-surviving porcine model was established for micro-CT imaging 
following TAMP-mediated delivery of Microfil® silicone-based contrast agent

• Following TAMP-mediated delivery to porcine splenic arteries, micro-CT 
imaging showed extensive penetration of Microfil® into the surrounding 
microvasculature and venous, lymphatic, and parenchymal splenic tissue

• In a limited animal study of TAMP-mediated Microfil® delivery to porcine 
kidneys, prior radiation resulted in delayed washout of the Microfil® contrast 
in the radiated kidney compared to the nonradiated kidney

• The exact mechanism of the delayed washout (i.e., via the venous vasorum 
or another mechanism) is currently under investigation awaiting histological 
analysis
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Questions & Discussion 

Confidential – Do not distribute

Drug infused Locally
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