
Safety and Efficacy Of amber Peripheral liquid embolic 
system: a First-in-HumAn & PivotaL Study. Stage I.

Elena Serrano 1; Raúl García 2; Javier Irurzun 3; Iñigo Insausti 4; Mercedes Pérez 5; Juanjo Espejo 6; 
Roberto Correa 7, Mariano Magallanes 8, Arantxa Gelabert 9; Serena Pisoni 2; Andrés Guirola 10; 
José Urbano 11; J Martinez 2; Fernando Gómez Muñoz 2 

On behalf of the OPAL study investigators.

Hospital Universitario de Bellvitge 1; Hospital Universitari i Politècnic La Fe Hospital 2; General Universitario 
Dr Balmis 3; Clinica Universidad de Navarra 4; Hospital Universitari Vall d’Hebron 5; Hospital Universitario 
Reina Sofía 6; Hospital Universitari Parc Taulí 7; Hospital Ribera Povisa 8;Hospital Clinic de Barcelona 9;Hospital 
Lozano Blesa 10; Hospital Ramón y Cajal 11



Primary Objective

To determine the safety of Amber SEL-P as an embolic agent for complete peripheral vascular 
occlusion.

Secondary Objective

To determine the efficacy of Amber SEL-P as an embolic agent for complete peripheral vascular 
occlusion.



MATERIALS AND METHODS

Study Design

Phase I, multicenter, prospective, single-arm, first-in-
human study to evaluate the safety and efficacy of 

AMBER SEL-P.

11 Spanish centers.

Approval by the ethics committee of each center.

Informed consent obtained prior to study 
participation.

Standardized clinical case report forms.

External monitoring of data provided by the centers.

Adverse events (AEs) assessed by an independent 
clinical events committee



MATERIALS AND METHODS

Inclusion criteria

Patients ≥ 18 and < 95 years old

Varicose vein embolization
• Varicocele
• Pelvic Congestion Syndrome
• Varicose veins in patients with portal hypertension undergoing TIPS that 

require embolization.

Portal Embolization
• RemanentePredicted insufficient liver remnant after surgery (≤20% in a 

normal liver, ≤30% in liver with intermediate disease without cirrhosis, and 
≤40% in liver with cirrhosis)

Type II Endoleak
• Persistent type II endoleak and associated sac expansion > 5 mm after 6 

months or 10 mm after 12 months.

Active arterial hemorrhage, aneurysm and/or pseudoaneurysm
• Uncontrolled massive hemorrhage caused by tumor, trauma or arteriovenous
shunt formation (congenital or acquired)
• In case of bleeding or pseudoaneurysm up to 3 bleeding 

sites/pseudoaneurysms in the same organ or anatomic region

Pathologic organ excluding brain (Non-functioning transplanted kidney or, 
Preoperative hip replacement or, Hypersplenism conditioning low platelet count 
orPolycystic kidney disease )

Hypervascular tumors

Vascular anomalies
*Excluding the central nervous system and central circulatory system



MATERIALS AND METHODS

Criterios de exclusión

Patients with known hypersensitivity or allergy to amber-20, DMSO solvent, or 
contrast agent.

Individuals with significant impairment of hepatic and renal function, except for 
the following indications: non-functioning transplanted kidney and polycystic 
kidney disease in pathologic organ indication, varicose veins in patients with 
portal hypertension undergoing TIPS that require embolization, and portal vein 
embolization.
The significant impairment hepatic and renal function is defined as:

• Hepatic impaired function: class C Child-Pugh, and/or Bilirrubina >3 
mg/dL.
• Renal impaired function: patients in stages 4 and 5 of CKD (glomerular 
filtration

rate <30 mL/min/1.73 m²) who are not in hemodialysis, or patients with acute
renal failure

Patients in whom according to the investigator criteria a complete vascular 
occlusion would not be feasible in a single procedure.

Previously failed embolization procedure, except for those treated with coils

Any condition that exposes the patient to a high risk for complications according 
to the investigator's criteria (e.g., but not limited to, non-correctable 
coagulopathy, uncontrolled sepsis, underlying life-threatening condition, etc.)

Patients participating in another interventional study that has not completed 
its primary endpoint assessment. 

Pregnant or breastfeeding women, except emergent cases with a life-
threatening active bleeding.



MATERIALS AND METHODS

Study Device

AMBER-20

▪ Non-adhesive liquid embolic, composed of 
a biocompatible copolymer formulated in 
DMSO.

▪ Copolymers chemically bound to an 
iodinated component → iodinated 
polyacrylate → homogeneous radiographic 
visualization.

▪ Radiopaque, non-degradable, stable.

▪ CT-compatible without artifacts.

▪ Ready-to-use, no prior preparation required 
(do not shake).



MATERIALS AND METHODS

Study Device

ADMINISTRATION

▪ Slow and controlled injection.

▪ Upon contact with the vascular aqueous 
environment → DMSO/water exchange → 
progressive precipitation.

▪ Solidification ≈ 4 minutes.

▪ Non-adhesive → lower risk of microcatheter 
entrapment.

▪ Allows continued use or repositioning of 
the microcatheter during embolization. Cohesion: elastic, does not 

fragment.
Product precipitation upon 
contact with saline



Type II endoleak. Male patient with a history of abdominal aortic aneurysm treated with EVAR. Type II endoleak originating from the inferior mesenteric artery (IMA) was treated by 
embolization with EVOH two years ago. Follow-up CTA showed aneurysm sac enlargement and a new type II endoleak originating from the right lumbar artery. A. Angiography from the right 
iliolumbar artery reveals the endoleak (red arrow). B. Selective catheterization of the right L4 lumbar artery and embolization with Amber SEL-P (red circle).C. Distribution of Amber SEL-P within 
the sac (red circle) and lumbar artery (red arrow). Radiopacity of vascular plug compared to EVOH (asterisk). 

















Figure 3. Type II endoleak. Male patient with a history of abdominal aortic aneurysm treated with EVAR. A-B. AngioCT shows 
Type II endoleak (arrow in A) originating from the inferior mesenteric artery (IMA) (origin of IMA, arrow head in B). C. 
Selective arteriography from IMA shows endoleak (circle). D. Distribution of vascular plug within the sac (asterisks). E. 
Control arteriography demonstrating resolution of the endoleak (circle).
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Figure 4. Hypervascular
tumor, angiomyolipoma. 
A–B. Initial arteriography 
showing a hypervascular
lesion in the lower third 
of the right kidney, 
consistent with an 
angiomyolipoma (arrows). 
C. Control image without 
subtraction 
demonstrating the 
vascular distribution of 
vascular plug (arrow 
head). D. Final control 
arteriography showing 
devascularization of the 
lesion.
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MATERIALS AND METHODS

Variables

Baseline

Demographics and 
anthropometrics

Age, sex, weight (kg), height (cm), blood pressure 
(mmHg), heart rate (bpm)

Medical history
Drug allergies, known medical conditions, 
treatments

Imaging of the clinical 
indication for 
embolization

Varies according to clinical indication

Patient’s quality of life EQ-5D

Laboratories
Complete blood count, renal and liver profile, 
coagulation parameters, semen analysis 
(varicocele)

Additional test Pregnancy test if applicable

Pain
Visual Analog Scale (VAS) to evaluate pain
improvement (varicose veins: varicocele
and Pelvic Congestion Syndrome)

Variables

Procedure/Post

Procedural data

Start/end date and time, type of sedation and access 
route, devices used, medications used, imaging 
(angiography), complications, VAS during injection, 
mean Amber-20 volume, number of Amber-20 vials, 
mean DMSO volume, other embolic agents

Pre- and post-
procedure
laboratories

Complete blood count, renal and liver profile, 
coagulation parameters

Post-procedural 
(discharge) imaging 
(if available) 

Varies according to clinical indication

Discharge
medication

Adverse event
Any adverse event, device-related, procedure-related, 
access site-related, hemorrhagic events



MATERIALS AND METHODS

Primary objective: SAFETY

• Rate of serious adverse events (SAEs) within the peri-procedural period (24 h) related to the Amber SEL-P embolic 
agent (not the procedure).

• Rate of any adverse events (AEs) within the peri-procedural period (24 h) related to the Amber SEL-P device (not the 
procedure)

Secondary objective: EFFICACY

• Rate of complete vascular occlusion, determined by angiographic assessment at the end of the procedure.

Serious adverse events c(SAE)
• Death
• Permanent injury or impairment of body structure or function
• Severe health deterioration, including:

• Hospitalization (new or prolonged)
• Life-threatening illness or injury
• Need for medical/surgical intervention to prevent a serious condition
• Fetal distress, fetal death, congenital anomalies, or birth defects

Adverse Event (AE)
Any undesired medical situation, illness, or unintended injury, 
including undesired clinical signs (including abnormal laboratory 
findings), regardless of their relationship to the device



MATERIALS AND METHODS

Statistical analysis and evaluation criteria

Descriptive analysis

• Continuous variables: means and SDs if normally distributed, or medians and IQRs in case of skewed distributions. 
Discrete variables were summarized using absolute and relative frequencies

Sample size calculation
• Objective: To demonstrate non-inferiority of technical success versus the literature (98.86%). Non-inferiority margin: 

92.1%. Test: one-sided Z-test, α = 0.05, power 80%. Software: PASS 2023

• Sample: 63 patients + 10% attrition → total 70 patients.

✓ Stage I: 15 patients (safety)

✓ Stage II: 55 patients (efficacy + safety)

Evaluation criteria

• The trial will be considered successful if the rate of peri-procedural SAEs related to vascular plug, as determined by an 
independent committee, is ≤ 20% (≤ 3 patients) within 24 hours after the procedure.



RESULTS

Procedure

Embolization procedural data Total (n15)
Procedure indication, n(%)

• Type II endoleak 1 (6.7)
• Insufficient liver remnant requiring 

portal vein embolization (PVE) before 
liver resection

1 (6.7)

• Active arterial hemorrhage/ aneurysm 
and/or pseudoaneurysm

4 (26.7)

• Pathologic organ 3 (20.0)
• Hypervascular tumor 6 (40.0)

Device use, n (%)
• 1 2 (13.3)
• 2 12 (80)
• 3 1 (6.7)

Route of access, n (%)
• Femoral right/left or both 13 (86.7)
• Radial right/left or both 1 (6.7)
• Other 1 (6.7)

Embolization procedural data Total (n15)
Number of embolization sites, n (%)

• 1 10 (71.4)
• 2 2 (14.3)
• 3 1 (7.1)
• 4 1 (7.1)
• Missing 1

Pain at device injection (VAS), n (%)
• 0 11 (78.6)
• 1 1 (7.1)
• 4 1 (7.1)
• 6 1 (7.1)
• Missing 1

Complete vascular occlusion (yes), n (%) 15 (100)
Presence of intraprocedural complications (no) 
n (%)

15 (100)



RESULTS

Adverse event (AE-SAE)

ID time from 
procedure

Description SAE Device 

deficiency

Severity Device 
related

Procedure 
related

Outcome 

5 >24h Postembolization syndrome Yes No Mild Not related Probable Resolved no 
sequalae

5 >24h Scheluded hemicolectomy No No Mild Not related Not related Resolved no 
sequalae

7 <24h Splenic ischemia, pain in shoulder No No Mild Not related Probable Ongoing
9 <24h Possible reaction to drugs 

administrated during procedure
No No Mild Not related Not related Resolved no 

sequalae
9 >24h Gastrointestinal disorder No No Mild Not related Not related Resolved no 

sequalae
9 >24h Fever No No Moderate Not related Probable Resolved no 

sequalae
13 >24h Fever No No Mild Not related Not related Resolved no 

sequalae



RECRUITMENT OVERVIEW

N total (Stage I + Stage II) = 70 patients



FINAL RESULTS & PUBLICATION
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FINAL RESULTS & PUBLICATION

COMMUNICATIONS & PUBLICATIONS

ACTIVITY DATE

CIRSE 2025 13-17 SEP 25

SERVEI 2025 28-30 MAY 25

LINC 2026 27-30 JAN 26

CIRSE 2026 5-9 SEP 26

Publication results Stage I Q3-Q4 26

Publication final results Q1-Q2 27
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FEB-JUL 26
In Progess

OCT 26
To do

Q1-Q2 27
To do

CIRSE

5-9 SEP 26
To do

Stage I results

Final results: Stage I + Stage II



CONCLUSIONS

Secondary objective: EFFICACY
Rate of complete vascular occlusion, determined by 
angiographic assessment at the end of the procedure

One (14.28%) SAE probably related to the procedure was 
recorded, and no SAEs related to the device.

According to the independent committee, the trial was 
considered successful (peri-procedural SAE rate <20% within 
24 hours post-procedure); 0 SAEs related to the device.

Seven AEs (46.6%) were recorded, 6 (85.7%) mild, and 5 
(71.4%) occurred >24 hours post-procedure. None of the AEs 
were related to the device → 0 device-related AEs

Amber SEL-P is a safe and effective embolic agent for complete peripheral vascular occlusion

Primary objective: SAFETY

• Rate of serious adverse events (SAEs) within the peri-
procedural period (24 h) related to the Amber SEL-P 
device (not the procedure)

• Rate of any adverse events (AEs) within the peri-
procedural period (24 h) related to the Amber SEL-P 
device (not the procedure)

Rate of complete vascular occlusion: 100%
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