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Purpose
To evaluate the prothrombogenic effects of platinum embolic coils with filaments and platinum 
embolic coils without filaments.

Methods
•	 In-vitro study utilizing a quantitative method that tracks the formation of thrombin upon exposure 

of the test samples to human platelet rich plasma.
•	 Thrombin generation was measured via a slow binding fluorogenic substrate. Fluorescence was 

measured at one-minute intervals and representative thrombograms were generated for each 
device tested

•	 Devices: Axium™ MicroFX™ nylon detachable coil system; Axium™ MicroFX™ PGLA detachable 
coil system; Axium™ detachable coil system (sample size of 2 coils in each of 9 unique batches of 
human platelet rich plasma = 18 total tests per device type)

•	 Study endpoints evaluated:
•	 Peak Thrombin†

•	 Rate of Thrombin Generation‡

•	 Endogenous Thrombin Potential (ETP)§

Results
Axium MicroFX coils exhibited significantly higher peak thrombin, rate of thrombin, and  
Endogenous Thrombin Potential (ETP) as compared to bare platinum Axium MicroFX coils.
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Figure 1: Representative thrombograms for Axium, Axium 
MicroFX PGLA, and Axium MicroFX Nylon samples.

Figure 2: Graphical summary of test result values normalized 
against bare Axium coil results (mean +/- S.E.) for the three 
parameters over 18 tests per device type.

10

20

40

30

50

60

70

0 40 12080 240200160

Time (min)

0

Th
ro

m
bi

n 
(n

M
)

Axium
Axium MicroFx PGLA
Axium MicroFx Nylon
No Coil

1

2

4

3

5

6

7

0 Peak Thrombin

0

A
xi

um
 N

or
m

al
iz

ed
 V

al
ue

s

Rate of Thrombin ETP

p=
0.01p=

0.03

p=
0.02

p=
0.02

p=
0.01p=

0.01

Axium Coil
Axium MicroFx PGLA Coil
Axium MicroFx Nylon Coil
No Coil

1 of 2



Discussion
•	 Coils with nylon filaments exhibited significantly higher thrombogenicity than both coils with PGLA 

filaments and bare platinum coils. Coils with PGLA filaments significantly enhanced thrombogenicity 
relative to bare platinum coils.

•	 Because these tests were performed in microplates, the findings provide a quantitative measure of 
thrombus growth around the coil in the absence of blood flow. This provides a direct thrombogenicity 
comparison between coils composed of different materials independent of dynamic physiological 
conditions.

•	 The only difference between the test sample groups was the presence or absence of microfilaments, 
and therefore, the improved thrombin generation seen with Axium MicroFX Nylon or Axium MicroFX 
PGLA is attributed to the presence of the nylon or PGLA fibers.

Author’s Conclusions
Coils with added filaments produce a stronger thrombogenic response as compared to bare platinum 
coils. The impact on thrombogenicity is dependent on the filament material (nylon or PGLA).

Funding Source
Medtronic, formerly Covidien

†Peak Thrombin – maximum thrombin generated in the experiment
‡Rate of Thrombin – gradient between the max amount of thrombin generation and the first inflection point
§Total Amount of Thrombin Generated – defined as ETP or endogenous thrombin potenital (area under the curve)

If you are located in the United States, please refer to the brief statement(s) below to review applicable indications, safety and warning information. 
If you are located outside the United States, see the device manual for detailed information regarding instructions for use, the implant procedure, 
indications, contraindications, warnings, precautions, and potential adverse events. For further information, contact your local Medtronic representative 
and/or consult the Medtronic website at www.medtronic.eu.

Axium™ and Axium™ Prime detachable coils 

The Axium™ and Axium™ Prime detachable coils are not intended for all patients and may not be the appropriate treatment for all clinical scenarios. 
Indications, contraindications, warnings and instructions for use can be found in the product labeling supplied with each device. 

Caution: Federal (USA) law restricts this device to sale by or on the order of a physician. 

Axium™ and Axium™ Prime detachable coils are intended for the endovascular embolization of intracranial aneurysms. Axium™ and Axium™ Prime 
detachable coils are also intended for the embolization of other neurovascular abnormalities such as arteriovenous malformations and arteriovenous 
fistulae.
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