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No. 193100B0/018951

THIS IS TO CERTIFY THAT; the seal of Chang Zhaohua, the 
le g a l r e p r e se n ta t iv e  o f Shanghai MicroPort Medical 
(Group) Co., Ltd. and the sea l o f the sa id  company on 
the emnexed INSTRUCTIONS FOR USE are genuine.

China Council for the Promotion 
of International Tradi

Zhou Pingfari
Authorized 
Signature;

0 ^ ;  2O1№ O^290  
(Date; Oct. 29, 2019)

■ijE^4?Si^P4ilh Website for verifying the certificate.- http://www.rzccpit.com/validate.html
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Instructions for use

Firehawk™ Rapamycin Target Eluting Coronary Stent System

Document: IFU-03-2019. Rev.D

APPR O VED

Shangliai MicroPort Medical (Group) Co., Ltd.

NOTICE: The information contained herein is CONFIDENTIAL and PROPRIETARY. The 
contents of this document are not to be reproduced or made available to third parties without 
prior consent from MicroPort Medical, and are not to be used in any unauthorized way.
This document has been prepared to provide information for the registration of a medical 
device in the territory of the Russian Federation. Information is presented in the amount 
required in accordance with the Rules for the registration of medical devices (Decree of the 
Government of the Russian Federation dated December 27, 2012 No. 1416), Order of the 
Ministry of Health of the Russian Federation dated January 19, 2017 No. 11n “On approval 
of the requirements for the content of technical and operational documentation of the 
manufacturer (manufacturer)) a medical device.
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IN STRU CT IO N S FO R  U SE  

Firehawk Rapamycin Target Eluting Coronary Stent System

1. PRO DU CT  DESCR IPT IO N

The Firehawk™ Rapamycin Target Eluting Coronary Stent System (Firehawk™ RTECSS or 

Firehawk™) is a device/drug combination product consisting of

a) A Stent and Delivery System: L605 CoCr stent pre-mounted to a RX delivery catheter;

b) Drug/Polymer Coating: a formulation o f rapamycin in a biodegradable polymer coating which filled 

in grooves that located on outside surface o f stent struts (Fig. 1.1 and Fig. 1.2);

Drue eluting stent

S: <5»2.25-фЗ.Ои 2.3F 
<5>3.5 -ф4.01 X 6 F

Fig. 1.1 The Schematic diagram of FirehawkTM RTECSS

Рис. 1.2 —  Construction of Groove loaded drug product 

Stent configuration: shape - cylindrical.
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type: Balloon-expandable implant used to treat vascular damage by creating mechanical support 

to ensure or maintain vessel integrity.

Therapeutic effect: The use o f Firehawk stent involves minimally invasive interventional therapy 

during coronary stent implantation to deliver to the lesion site and then expand the stent to open the 

artery. After the procedure, delivery systems are removed fi-om the body. The stent remains in the 

vessel for its continued support. Rapamycin is located in the recesses o f the stent frame and is slowly 

released (elutes) to inhibit the proliferation o f smooth muscle cells. The coating will degrade and 

ultimately (9 months after implantation) the stent becomes a holometallic stent. All o f these constructs 

help restore blood flow to the arteries and prevent repeated narrowing or blockage o f the treated 

vessel.

Size range:

The Firehawk™ stent has three sizes: Small size (S) with 6 crowns on a cylindrical ring, designed for 

stents with nominal diameters o f 2.25 mm and 2.5 mm, medium size (M) with 7 crowns on a 

cylindrical ring, designed for stents with nominal diameters of 2.75 mm and 3.0 mm. Large size (L) 

with 9 crowns on a cylindrical ring, designed for stents with nominal diameters o f 3.5 mm and 4.0 mm. 

All stent sizes are shown in table 1.1. ■ .

Table 1.1 - Dimensions and design of the Firehawk™ stent

Diameter ■ Length (mm) Stent size

.

(mm) *13 16 18 ' 21 -«'23--jl ■‘26 29 ■ 31 33 U35. ' 38

02,25 V V V V V V V — — — — s
02,5 V V V V V V V V V — —

02,75 V V V V V V V V V V v M

03,0 V V V V V V V V V V V

03,5 V V V V V V V V V V V L

04,0 V V V V V V V V V V V

- not available

The characteristics o f the device are presented in tables 1.2 and 1.3. 

Table 1.2 - Description of the Firehawk™ Stent
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Characteristic Value'-
/ .______

Delivery system Rapid-Exchange (RX) type balloon catheter

Delivery system design Single-channel port to the clearance for pumping. The outlet for 

the conductor is located at a distance of 25 cm from the tip. For 

conductors with a diameter ^  0.014 inches (0.356 mm)

Available Stent Lengths (mm) 13, 16, 18, 21, 23, 26, 29, 31, 33, 35, 38

Available Stent Diameters (mm) 2,25; 2,5; 2,75; 3,0; 3,5; 4,0

Appearance The surface of the delivery system should be smooth without any 

visible foreign particles; There should be no twisting (especially 

around the guide hole). There should be no damage to the tip. 

Stent carcass elements do not wobble or overlap, the carcass does 

not tip over, there are no cracks, and there are no visible foreign 

substances.

Iimer diameter and length of 

expanded stent at nominal 

pressure

N om inal

Diam eter

(mm)

The diameter o f  the 

expanded stent (mm)

N om inal

length

(mm)

Length o f  

expanded stent at 

nom inal pressure 

(mm)

■02,25 2 ,25± 0,22 13 13±3,0

02 ,5 2 ,50±0,25 16 16±3,0

02 ,75 2 ,75± 0 ,27 18 18±3,0

0 3 ,0 3 ,00± 0,30 21 21±3,0

03 ,5 3,50±0,35 23 23±3,0

0 4 ,0 4 ,00± 0,40 26 26±3,5

- - 29 29±3,5

- - 31 31±3,5

- - 33 33±3,5

- - 35 35±3,5

- - 38 38±3,5

Stent Material ,-605 cobalt chromium (CoCr) alloy

Drug coating The abluminal coating of poly-DL-lactide (DL-PLA) and 

rapamycin (CAS 53123-88-9), placed in grooves with a 

maximum nominal drug content of 125 pg at the largest stent 

(4.0 X 38 mm).

Figure 1.2

Balloon material Polymer brand Pebax

X-ray contrast strip Pt-Ir Alloy
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d h .r.« « h .k

thickness (depth) of the drug 

coating

The drug (rapamycin in a biodegradable polymer coating) is 

located in the grooves located on the outer surface of the stent 

frame. The depth o f the grooves is 30 microns.

Distal coating Hydrophilic

Catheter Effective Working Length 1400 nun

Soft tip length 3,0 mm

Soft Tip Outer Diameter 0.5334 mm

Distances from 

the distal tip of 

the catheter

Guide hole 

position

250 mm (tolerance ± 5 0  mm)

First mark 

position

950 mm (tolerance ± 50 mm)

Second mark 

position

1050 mm (tolerance ± 50 mm)

Stent Platform Thickness For size S, M; 86.4 pm, for size L: 96.5 pm

Stent length and diameter ratio When the stent is stretched firom minimum to maximum diameter, 

the change hi stent length should be ^  20%.

Stent delivery system balloon A semi-complia;nt balloon with two radiopaque markers to 

designate the stent.

Balloon Inflation Pressure Nominal inflation pressure:

10 atm (1013 kPa) for all sizes; Rated Burst Pressure (RBP): 

16 atm (1621 kPa) for 2.25 to 3.5mm Diameters;

14 atm (1419 kPa) for 4.0mm Diameters

Guide Catheter Diameter The maximum diameter o f the compatible catheter guidewire is < 

0.014 in. (0.36 mm) and the minimum internal diameter of the 

compatible guide catheter is > 1.8 mm (6 F).

Bending / twisting The minimum radius o f curvature o f the expanded stent should be 

^  8.0 mm.

Surface area without stent and 

external stent area

For stents with the declared diameter, minimum diameter and 

maximum diameter, the surface area without a stent should be 

more than 70% of the total surface area of the cylindrical part with 

the same diameter and length.

Magnetic resonance (MR) safety 

and compatibility

Magnetically induced displacement force: The angle of magnetic 

deflection should be less than the specific weight of the stent.И
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Characteristic • • ;  ■ V ..„e  - . . ,

Moment: The magnetic moment should be less than the specific 

gravity o f the stent x length o f the stent.

RE heating: the maximum local temperature rise should not 

exceed 4 ° C.

Artifacts: If the distance o f the artifacts I. outside the stent lumen 

is less than 2 mm, the quality o f the MR image will be slightly 

worse. If L is greater than 2 mm, the stent will affect the quality 

of the MRI.

Effect / Extension Profile After the control process, the delivery system has no visible 

damage (for example, kinks), the stents do not detach and do 

not move.

The distance between the outer diameter o f the balloon and the 

outer diameter of the cross section of the stent should be ^  

5% both before and after the control, and the curvature should 

be more than 8 mm.

Adherence to the vessel wall The outer surface o f the stent should fit snugly against the 

vessel wall, and tilt and separation of the stent from the vessel 

wall is not allowed.

Stent profile Profile o f the pressed stent:

Nominal diameter Profile

02,25, 02,5 MM <0,042" (1,06 m m )

02,75 MM <0,043" (1,09 m m )

03,0 MM <0,044" (1,12 m m )

03,5, 04,0mm <0,051 "(1,30 m m )

Stent displacement force The initial bias force must be at least 2.0 N with an initial 

movement o f 0-5 mm (the initial bias force is the force required 

to create the bias).

A leak When filling the system with a contrast agent, there should be no 

leaks or damage, such as tears or protrusion of the delivery 

system.

There should be no leaks at the Luer tip, in any area of the joint 

or any other elements.

Air must not come from the assembly points o f the delivery 

system during the suction process.
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CharactciisHc
•__________ • - __ :__ _

MicroPort

Bending / twisting

Conductor Guide Lumen 

Smoothness

Excessive balloon expansion at 

both ends of the stent

“ S“
: Valufe

IFU-03-2019. Rev.D.

The stent / delivery system should not have kinks during delivery 

and retrieval in a simulated use test.

The conductor can move smoothly without any obstacles through 

the clearance of the guide; maximum pushing force shall not 

exceed 0.3 N.

Hemostasis

Balloon filling time

Balloon Duration

Drug release

Joint strength and tube tensile 

strength

The diameter of the balloon extending beyond the ends o f the 

stent should be no more than 5% of the outer size o f the stent 

during DDR.

At a pressure of 25 kPa and a pushing force o f 2 ± 0.2 N, the 

volume of water flowing out of the hemostatic valve in 20 

minutes should not exceed 10 ml.

Tank filling time < 20 seconds

Duration of cylinder emptying < 20 seconds

 ̂ ' -,Re)e^e-Tf^e'

10 min <35%

1 22%~58%

6 41%~82%

48 > 66%

Validation items ‘ - (

Minimum •
'

Destructive Force -
'  Ж . '  •■■■■ •

W ’"-' i |."  ■
Connection of the distal part o f the 

cylinder
2

Connection of the proximal part of the 

balloon
5

The distal part of the shaft 5

Adapter tube 5

Middle part 3

Conductor outlet 5

Sheath compound 5

Connection between Luer tip and strain 

relief tube
10

The connection between the proximal 

part o f the rod and the tube to relieve
10
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Characteristic

Visibility

Compression Resistance at 

Radially Applied Load

■'a- ValiK-

tension

X-ray contrast strips o f a balloon catheter should be visible 

during fluoroscopy.

Compression resistance values for stents o f different 

diameters with 12% strain:

ГМотша! Diameter 

(mm)

Reduction rate

Stent shortening

Estimated fatigue characteristics 

of the cylinder

Luer connector

Catheter Shaft Outer Diameter 

(nominal)

Sterilization packaging

02,25

02,5

02,75

03,0

03,5

04,0

12% deformation and compression 

re.sistance Hl"l (kPa)

>110

> 105

> 100

> 95

> 90

> 85

< 10%

Nominal Length (mm)

10<L<20

20<L<30

L>30

Stent shortening

< 12%

< 10%

< 8%

The delivery system must not leak or break after 10 cycles of 

filling and emptying.

Outer diameter 4 mm, inner diameter 2 mm, 6% bevel o f the 

conical part of the connection, no thread

Distal:

Proximal:

Ф2.25-3.0 M M

2.7F(0.035")

2.3F(0.030")

Ф3.5-4.0 MM

2.9F(0.038")

2.6F(0.034")

The absence of defects on the outer surface of the inner bag, 

such as unevenness of the material of the sterile barrier or on 

it, for example, discoloration, tears, cracks, holes or breaks; 

continuity o f the weld (presence of channels, lack of welding 

or incomplete welding).
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Firehawk RTECSS Product Matrix and Rapamycin Content

A^ProdiictCode Stent Oiamcler (mm) Stent Length (mih) Drug Content^(ig)

RV2213 2,25 13 30

RV2513 2,5 13 30

RV2713 2,75 13 35

RV3013 3,0 13 35

RV3513 3,5 13 45

RV4013 4,0 13 45

RV2216 2,25 16 38

RV2516 2,5 16 38

RV2716 2,75 16 41

RV3016 3,0 16 41

RV3516 3,5 16 53

RV4016 4,0 16 53

RV2218 2,25 18 43

RV2518 2,5 18 43

RV2718 2,75 18 47

RV3018 3,0 18 47

RV3518 3,5 18 60

RV4018 4,0 18 60

RV2221 2,25 21 48

RV2521 2,5 21 48

RV2721 2,75 21 53

RV3021 3,0 21 53

RV3521 3,5 21 68

RV4021 4,0 21 68

RV2223 2,25 23 53

RV2523 2,5 23 53

RV2723 2,75 23 59

RV3023 3,0 23 59

RV3523 3,5 23 76

RV4023 4,0 23 76

RV2226 2,25 26 60
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rroduct Code Stcnl Diameter (mm) Stent 1 ,en)!th (mm) Driiu Content ((ig)

RV2526 2,5 26 60

RV2726 2,75 26 68

RV3026 3,0 26 68

RV3526 3,5 26 87

RV4026 4,0 26 87

RV2229 2,25 29 68

RV2529 2,5 29 68

RV2729 2,75 29 76

RV3029 3,0 29 76

RV3529 3,5 29 98

RV4029 4,0 29 98

RV2531 2,5 31 73

RV2731 2,75 31 79

RV3031 3,0 31 79

RV3531 3,5 31 102

RV4031 4,0 31 102

RV2533 2,5 33 78

RV2733 2,75 33 85

RV3033 3,0 33 85

RV3533 3,5 33 110

RV4033 4,0 33 no
RV2735 2,75 35 91

RV3035 3,0 35 91

RV3535 3,5 35 117

RV4035 4,0 35 117

RV2738 2,75 38 97

RV3038 3,0 38 97

RV3538 3,5 38 125

RV4038 4,0 38 125

10
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^ent functioning factors:

- The degree o f probability o f occurrence of contact, galvanic, pitting and fretting corrosion, the 

possibility of oxidation: the probability is low, provided by the use o f bioinert materials

- Danger o f tissue perforation: Perforation or rupture of tissues can occur if  a stent is used that is 

not suitable for the diameter o f the vessel, or if  precautions regarding the use o f the stent are not 

followed.

- The level o f force transmitted by the stent to the surrounding tissue: 0.10-0.15 N / mm

- The period o f expected stent ingrowth, penetration into tissues, tissue perforation, stent 

displacement and migration - about 4 weeks

- Penetration in tissue 50%

- Information on biodegradation: the probability is low, provided by the use o f bioinert materials.

- Minimum force to remove the system: at least 2 N.

Type of contact with the body

Stent - lifelong contact with the internal environment of the body (with blood or lymph).

Fast change balloon catheter for stent delivery - short-term contact with blood and lymph.

2. IND ICAT IONS AND  S C O P E

Indications: The FirehawkTM Rapamycin Target Eluting Coronary Stent System (FirehawkTM 

RTECSS) is indicated for improving coronary luminal diameter in patients with symptomatic heart 

disease due to de novo native coronary artery lesions length ^  60 mm with reference vessel diameters

of ^2 .25  to ^  4.0 mm.

Scope: Medical and medical-preventive medical institutions.

3. U SE R

The Firehawk™ Stent should be used by qualified medical persormel who are familiar with the general 

benefits and risks o f using the stent system.

4. IND ICAT IO NS AND  CO N TRA IN D ICAT IO N S

INDICATIONS:

The Firehawk™ Rapamycin Target Eluting Coronary Stent System (FirehawkTM RTECSS) is indicated 

for improving coronary luminal diameter in patients with symptomatic heart disease due to de novo 

native coronary artery lesions length ^  60 mm with reference vessel diameters o f ^2 .2 5  to ^  4.0 mm.

11
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fCUNTRAINDIC ATIONS:

The Firehawk Rapamycin Target Eluting Coronary Stent System (Firehawk TM RTECSS) is 

contraindicated for use in patients;

Who cannot receive antiplatelet and/or anti-coagulant therapy

• With lesions that prevent complete angioplasty balloon inflation or proper placement of the 

stent or stent delivery system

With hypersensitivity or contraindication to rapamycin or similar drugs or any other analogue or 

derivative, cobalt, chromium, nickel, tungsten, or PLA.

5. W A R N IN G S

• Ensure that the inner package sterile barrier has not been opened or damaged prior to use.

• Judicious patient selection is necessary since the use of the device carries the associated risks of 

thrombosis, vascular complications, and/or bleeding events.

• This product should not be used in patients who are not likely to comply with the recommended 

antiplatelet therapy.

6. PR EC A U T IO N S

6.1. General Precautions

• Stent implantation should only be performed by physicians who have received appropriate 

training.

• Stent placement should be performed at hospitals where emergency coronary artery bypass 

graft surgery is accessible.

• Subsequent restenosis may require repeat dilatation o f the arterial segment containing the 

stent. Long-term outcomes following repeat dilatation o f the stent are presently unknown.

• Risks and benefits should be considered in patients with severe contrast agent allergies.

• Do not expose or wipe the product with organic solvents such as alcohol or detergents.

• Care should be taken to control the guiding catheter tip during stent delivery, deployment, 

and delivery system withdrawal. Before withdrawing the stent delivery system, visually confirm 

complete balloon deflation by fluoroscopy to avoid guiding catheter advancement into the 

vessel and subsequent arterial damage.

• Compared to use within the specified Indications for Use, the use o f DES in patients and

12
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