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Nanova Biomaterials Inc. and FiberFIX™

Hao Li, President & CEO

• A scientific and technological innovation enterprise that applies 
advanced biomaterial technology for medical devices. 

  
• Focus on minimally invasive surgery (sports medicine/arthroscopy, 

laparoscopy) and medical cosmetology (oral, skin/wound), etc. 
•  Innovative and leading core technologies, including “polymer 

composites” and “low temperature plasma”.

Vetalice, Julie. “Sports Medicine Companies and Products to Know” BoneZone, vol. 21 no. 1 March 2022 p.52
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Current Orthopedic Materials In Surgeons tool Bag for Soft Tissue Fixation

Why metal Implants? 
• Advantages: excellent mechanical properties and easy to be sterilized; 
• Drawbacks: secondary surgery, MRI imaging artifact , and stress shielding. 

Why Bioresorbable implants? 
• Advantages: no secondary surgery, no load shielding for better tissue 

healing, and compatibility with MRI imaging;  
• Drawbacks:  reduced strength, and late term inflammatory response. 

Why most use Biocomposite currently? 
• Hydroxyapatite(Ca10(PO4)6(OH)2) as main component of bone minerals 

• Increased stiffness to match the stiffness of bone  
• Buffer acidic byproducts from degradation1 
• Incorporation of HA slows adverse degradation2 
• Improved osteoconductivity3

1. Hunt et al. 2008 
2. Hasegawa et al.2006 
3. Hile et al. 2004,  Tecklenberg et al. 2006

Generation 3 (Biocomposite)

Generation 1 (Metal) 

Generation 2 (Bioabsorbable polymer)

 Current state of the Art:  
Hybrid HA Nanofiber  Biocomposite  
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Current state of the Art: HA Nanofiber Reinforced Biocomposites

Patented Pending design (63186473)
Patented Material Technology 
(US20120129970A1)

FDA cleared  
K161174 Interference Screw  & 
K163672 Suture Anchor 

100 µm

HA Particle 

HA Fiber 
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HA Nanofibers’s High Surface Area Enhances Inflammatory Buffer

PLLA device implanted 
in bone tissue

Superficial erosion occurs, and fragmentation 
is caused by the hydrolytic degradation process

Inflammatory response production of 
lactic acid and decrease in pH

Material has been degraded and 
phagocytosed by inflammatory 

cells

• The hydrolytic degradation process induces a decrease in 
pH, which changes the inflammatory response from acute 
to chronic; 

• Presence of calcium phosphate buffers inflammatory 
response; 

• Buffer effect strongly correlated to surface area, HA fiber 
significantly increase surface area.  

• The FiberFix™ composite has 37-45 times greater calcium 
phosphate surface area compared to commercial HA or TCP 
particle devices

HA nanofibers have 222 times greater surface 
area compared to HA particle (~20μm) per gram 

FiberFix™ Fracture surface SEM showing 
homogeneous distribution of HA 
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Nanova™ Hybrid HA Composite Devices Mechanical Enhancement:  
“Bend Before They Fracture”

Max Torque 7 X 23 mm 
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• 56% increase in max torque comparing to competitor 2   
• Significant increase in toughness (area under the curve) 

• 41% increase in strength compared to HA particles alone  

7 X 23 mm Pullout Force  

HAP 510.5 ± 28.5
HAP/HANF 720.7 ± 37.5

41% 

Average Pullout Force7 X 23 
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FIberFix™ Interference Screw Design & Bench Testing  

BioRCI® Smith & Nephew

FiberFix™ Competitive Advantage 

Data on file Nanova Biomaterials Inc, 7 X 23 mm interference screw submitted to 
FDA under FDA 510(k) K161174 
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Interference Screw Procedure 

The knee is prepared 
for arthroscopic 
surgery using 
standard methods to 
place portals. 

A graft is obtained 
and prepared for 
reconstruction 
through standard 
procedures. 

Once the tunnels have been 
created, use a passing suture to 
pass the graft into the joint 
through the tibial tunnel and then 
femoral tunnel. Maintain tension 
on the graft, and ensure correct 
placement of graft before 
continuing.

Place a guide wire in the femoral 
tunnel. If desired, the surgeon may 
tap over the guide wire to create a 
pre-threaded hole for the 
interference screw. Remove the tap 
and place the screw securely on the 
screw driver. Insert the interference 
screw over the guide wire and into 
the knee joint. 

Maintaining tension on the 
graft,  fix the femoral side of 
the graft with the 
interference screw in 
standard fashion (Figure 5). 
The screw should be 
advanced until the head is 
counter sunk slightly in the 
femoral tunnel.

Ensure that graft 
tension is    
maintained during 
placement of the 
screw . Check that 
full extension of the 
knee is possible. 
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FiberFix™ Push-In Anchor Design  

Knotless approach 
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Push-in Technique for Glenoid Labral Repair 

The shoulder is prepared for arthroscopic 
surgery using standard methods to place 
portals in typical locations. 

Place a suture through the labrum or 
capsule according to the surgeon’s 
preference. Pull the two ends of the suture 
back out through the cannula to prevent 
loss of the suture.  

Drill a pilot hole for the suture anchor to the 
proper depth, ensuring firm pressure on the 
guide to prevent slippage or rotation.  

 

Capture the ends of the suture that was threaded 
around or through the labrum with the prongs of the 
suture anchor. Place the suture anchor and driver 
through the guide, taking care that the suture remains 
between the prongs. 

Clip the suture flush with the surface using a suture 
cutter. If additional fixation is needed, the pre-threaded 
suture may be passed through the soft tissue.  

Repeat steps as deemed appropriate by the 
surgeon and the size of the injury in order to 
complete the repair 

 

1

2
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FiberFIX™ Screw-in Anchor Design & Bench Testing 

Pullout Strength Commercial Screw-in Anchors 
4.5mm 
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ConMed ®  
CrossFF® 

 

Depuy® 
Healix®  

Data on file Nanova Biomaterials Inc, 4.5mm screw-in anchor submitted to FDA 
under FDA 510(k) K163672
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Screw-in Anchor Procedure for Rotator Cuff Repair 

The shoulder is prepared for 
arthroscopic surgery. Place portals 
in standard locations. The joint is 
examined, and the injury is 
prepared using an arthroscopic 
shaver and/or rasp 

Prepare a pilot hole in 
the humerus by 
tapping the 
instrument with a 
mallet, ensuring that 
the punch is inserted 
to the laser line 

Place a suture anchor and 
driver through the cannula and 
align with one of the pilot 
holes. Screw the anchor into 
the bone to the appropriate 
depth, ensuring that the 
anchor is flush or subflush with 
the bone. 

Pass each strand of 
suture through the 
rotator cuff tendon 
according to the 
surgeon’s preference 
(Figure 4). 

Retrieve two corresponding ends of suture 
from the accessory portal and out of the 
cannula. Tie the sutures and shuttle the knot 
back into the shoulder. The tied suture should 
pull the tendon over the suture anchor, and 
the knot should sit as closely to the suture 
anchor as possible.
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Hydroxyapatite Nanofiber 

S
low

er degradation

Milagro® Screw (PLGA) 

	       (PLDLA) 

BioRCI-HA® Screw (PLLA)

   	 Material Composition 
Manufacturer Product Name Polymer (matrix) % Composite (fill) %

Arthrex ® Biocomposite Interference Screw PLDLA (70/30) 70% BCP (60HA/40β-TCP) 30%

Smith & Nephew®  BioRCI-HA ® PLLA 75% HA 25%

Smith & Nephew®  Biosure ® PLGA (85/15) 65% (57 CaSO4 /43 β-TCP) 35%

Stryker ® Biosteon® PLLA 75% HA 25%

DePuy Mitek ® Milagro® PLGA (85/15) 70% β-TCP 30%

DePuy Mitek ® BioCryl® PLLA 70% β-TCP 30%

ConMed Linvatec ® Matryx® SR-PLDLA (96/4) 75% β-TCP 25%

ArthroCare ® BiLok ® PLLA 75% β-TCP 25%
Nanova ™ FiberFix ™ PLDLA (70/30) 75% HA 25%

Declining Confidence in Absorbable Materials

Negative studies have reduced 
the appeal of traditional 
absorbables
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Nanova HA/PLA Composite Bone Implantation Histopathology and Inherent Viscosity 
Study

13 Week Test Material 

13 Week Control Material 

Conclusions: 
Histology 
• Similar new bone formation and resorption/remodeling between test and 

control sites 
• No inflammation at test and control sites 
• Test article exhibited no potential to induce local toxic effects in the skeletal 

tissues 

Inherent Viscosity  
•  FiberFx™ with PLDLA matrix demonstrates faster degradation compared 

to BioRCI® (PLLA), but slower compared to Milagro® (PLGA)

  T0 T4 T8 T12 T16
MILAGRO (PLGA) 2.15 1.44 1.27  1.10 1.03 
FIBERFIX (PLDLA) 2.7 1.72 1.71  1.57  1.34

BIORCI (PLLA) 2.65 2.38 2.75  2.57  2.22
  Inherent Viscosity
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Strength Retention with HA Hybrid Nanocomposite

• With the HA Hybrid composite strength 
is retained through the healing process 

• Both FiberFix™ Anchors & Interference 
screws demonstrated strength greater 
than FDA guidance and predicate 
device benchmark testing in all time-
points  
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HA Nanofiber Dental Composite: Utilizing HA Nanofiber to improve Mechanical 
Strength  

• Two Class two Implant medical devices  
✓ K150623: 6-18-2015 

➢ Flowable Composite  

✓ K152004: 11-17-2015 
➢ Universal Composite 

• Contains the same HA nanofiber as the 
FIberFix™ interference Screw & Suture Anchor  
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Take Home Message 

• Superior performance through Patented HA fiber composite technology: 
✓ A stronger and tougher composite, bend before they break  
✓ Preferred degradation profile 
✓ Improved biological properties  

• Intellectual properties 
✓ Patented: Composition 
✓ Patent Pending Push-in anchor design  
✓ Trade secret: Materials synthesis and Processing  

• Further improved performance from design 
✓ Composition may be utilized in other design  

• All Manufacturing done at Columbia, MO, USA Facility 


