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Biphasisches Kalziumphosphat (BCP) 
	 •		Bekannte	osteokonduktive	Wirkung	
	 •		Bietet	eine	bessere	Balance	zwischen	Adhäsion	und	Proliferation	von	Osteoblasten	gegenüber	isoliertem
	 	 Hydroxylapatit	(HA)	oder	ß-Trikalziumphosphat	(ß-TCP)1

	 •		Die	kontrollierte	Löslichkeit	und	Abgabe	von	Kalzium-Ionen	fördert	eine	natürliche	und	ausgewogene	
	 	 Osteogenese5,2

	 •		Bildet	eine	feste,	dynamische	Kontaktfläche	mit	Knochen5,2

	 •		Langjährige	Erfahrungen	als	sicherer	biodegradierbarer	Knochenersatz,	was	in	vielen	Publikationen
	 	 eingehend	untersucht	wurde4

Amorphes PLDLA 
	 •		Zeitlich	vorhersehbare	Absorption3

	 •		Reduziert	die	Gefahr	von	Osteolysen,	die	häufig	in	Zusammenhang	mit	schnell	absorbierenden	PGA
	 	 Polymeren	und	Co-Polymeren	gesehen	wird
	 •		Keine	Anhäufung	kristalliner	Degradationsprodukte	im	Bereich	des	Implantats
	 •		Langjährige	Erfahrungen	als	sicherer	biodegradierbarer	Knochenersatz	wurde	in	vielen	Publikationen
	 	 eingehend	untersucht4

	 •		Besitzt	das	größte	Osteogenese-Potential	von	allen	derzeit	verfügbaren	Polymeren4

	

				Die	BioComposite	Interferenzschraube	besteht	zu	30%	aus	biphasischem	Kalziumphosphat	und	zu	70%	aus	PLDLA	
und	wird	zur	Fixation	von	BTB-	sowie	Weichteil-Transplantaten	in	der	ACL	und	PCL	Rekonstruktion	eingesetzt.	Das	
Misch-	und	Bindeverhältnis	der	beiden	Werkstoffe	verleiht	dem	Implantat	eine	hervorragende	Festigkeit.	Überdies	
entsteht	eine	mikro-	und	makroporöse	Matrix,	die	die	Knochenneubildung	und	den	Umbauprozess	fördert.	Das	neue	
kanülierte,	hexalobuläre	Schraubendreher-Design	kann	für	alle	Schrauben	verwendet	werden.	Jede	Schraube	sitzt	über	
die	vollständige	Länge	auf	dem	Eindreherschaft	wodurch	die	Torsionsfestigkeit	und	Übertragung	von	Drehmomentkräften	
erheblich	verbessert	wird.	Klinische	Untersuchungen	zeigen,	dass	biphasisches	Kalziumphosphat	in	der	Anwendung	
sicher	ist	und	sich	hervorragend	für	orthopädische	Eingriffe	eignet.
Die	frühe	Knochenbildung	steht	im	Fokus	vieler	Studien	zur	Knochenneubildung	und	wird	auf	die	osteokonduktiven	und	
bioresorbierbaren	Eigenschaften	des	biphasischen	Kalziumphosphats	zurückgeführt.

23 mm, 28 mm Full Thread, 28 mm Round Delta 
Tapered, 35 mm Delta Tapered Screw und 

20 mm BioComposite RetroScrew 

REM: 25x Vergrößerung

 Innovative Materialkombination

BioComposite Interferenzschraube



BioComposite Interferenzschraube:
	 •		Das	Misch-	und	Bindeverhältnis	ist	im	Hinblick	auf	die	Verbesserung	der	mechanischen	Festigkeit	optimiert,		
	 	 ohne	dabei	ein	sprödes	Material	zu	erzeugen.	Die	Festigkeit	wird	durch	Erstellung	einer	homogenen	Mischung		
	 	 der	einzelnen	Komponenten	innerhalb	des	Implantats	erreicht.
	 •		Die	Förderung	der	Zelladhäsion	und	-proliferation	wird	durch	eine	makro-	und	mikroporöse	Struktur	erreicht.	
	 •		Herausragende	Gewindestabilität	verhindert	ein	Abscheren	und	Abdrehen	der	Schraube.1

	 •		Ein	optimiertes	Gewinde-Design	erleichtert	das	Eindrehen	und	ermöglicht	eine	stabile	Fixation	im
	 	 Weichteilgewebe	sowie	im	kortikalen	und	spongiösen	Knochen.
	 •		Durch	die	konische	Schraubenform	entfaltet	sich	das	maximale	Drehmoment,	sobald	die	Schraube	
	 	 vollständig	eingedreht	wird.
	 •		Aufgrund	der	hohen	Materialfestigkeit	ist	ein	vorheriges	Gewindeschneiden	in	den	meisten	
	 	 Fällen	nicht	notwendig.

Querschnitt durch die BioComposite SchraubeHexalobuläre Eindreher Form der BioComposite Schraube

 Innovatives Design                

 BioComposite Instrumente

Eindreher
Effizienz	und	Festigkeit	der	Schraubeneindreher	für	die	BioComposite	Interferenz-

schrauben	sind	erstklassig.	Der	hexalobuläre	Schraubendreher	passt	perfekt	in	die	
BioComposite	Interferenzschraube	und	verteilt	das	Drehmoment	so	effizient,	dass	
eine	Beschädigung	der	Schraube	bei	hohem	Drehmoment	vermieden	wird.	Der	
Schraubendreher	unterstützt	die	gesamte	Länge	der	Schraube	und	verhindert	einen	
Schraubenbruch	bei	verkantetem	Einsetzen.	Die	Lasermarkierungen	an	der	Spitze	
des	Schraubendrehers	zeigen	an,	wenn	die	Schraube	richtig	auf	dem	Eindreher	
sitzt.	Die	am	Schaft	im	Abstand	von	5	mm	angebrachten	Lasermarkierungen	
erleichtern	die	Längenbestimmung	des	Kanals	und	die	Überprüfung	der	
Einbringtiefe	der	Schraube.	Die	Schraubeneindreher	sind	für	einen	festen	
Handgriff	oder	einen	Schnellverschluss	zur	Verwendung	mit	einem	
Ratschengriff	erhältlich.	Die	kanülierten	Schraubeneindreher	lassen		
sich	über	einen	flexiblen	Führungsdraht	in	Gelenke	einführen.	
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Dilatatoren
Die	Dilatatoren	für	BioComposite	Interferenzschrauben	erleichtern	die	Kanalpräparation	

bei	BTB-VKB-Rekonstruktionen	vor	dem	Einsetzen	der	Schrauben.	Die	konisch	zulaufende	
Spitze	erleichtert	ein	schnelles	Einführen	und	ermöglicht	einen	guten	Knochenkontakt,		
sodass	Platz	für	die	einzusetzende	Schraube	geschaffen	wird.	Die	im	Abstand	von	
5	mm	angebrachten	Lasermarkierungen	des	kanülierten	Schafts	der	Dilatatoren	
ermöglichen	eine	schnelle	Kontrolle	der	Einbringtiefe.	Die	Dilatatoren	können	
zwischen	dem	Knochenblock	des	Transplantats	und	der	Kanalwand	über	einen	
flexiblen	Führungsdraht	eingeführt	werden.	Sie	werden	in	ein	Jacobs-Futter	mit	
goldfarbenem	Handgriff	eingesetzt	und	angedrückt.

Gewindeschneider
Die	Gewindeschneider	für	BioComposite	Interferenzschrauben	können	

für	die	23	mm-Schrauben	bei	extrem	hartem	Knochen	eingesetzt	werden.	Sie	
besitzen	ein	stumpfes	Gewindedesign,	um	eine	Beschädigung	des	Transplantats	
beim	Einführen	zu	verhindern.	Dennoch	schaffen	sie	ein	exaktes	Gewinde	für	die	
nachfolgende	Schraube,	um	somit	das	Schraubengewinde	vor	erhöhtem	Abrieb	
zu	schützen.	Die	kanülierten	Gewindeschneider	lassen	sich	einfach	über	einen	
flexiblen	Führungsdraht	einführen	und	lassen	sich	in	einen	Handgriff	mit	und	
ohne	Ratschenmechanismus	einsetzen.

Instrumenten Container
Der	BioComposite	Instrumentencontainer	enthält	Schraubeneindreher		

mit	festem	Handgriff,	mit	Schnellverschluss,	einen	Ratschenhandgriff	und		
Gewindeschneider	mit	Schnellverschluss.	Ein	weiterer	Teil	ist	mit	einem		
Silikonpolster	ausgekleidet	und	steht	bei	Bedarf	für	Zusatzinstrumente		
zur	Verfügung.

Die	speziellen	knochenähnlichen	Eigenschaften	der	BioComposite	Schrauben	erleichtern		
ein	Überbohren	ohne	Beeinträchtigung	der	Fixierung.	

 Neue Revisionsmöglichkeiten

Original Schraube ersetzt durch
BioComposite Schraube

Neuer Knochenkanal Darstellung einer revidierten 
Kreuzbandrekonstruktion
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BioComposite Interferenzschrauben:                                                                                     
BioComposite	Interference	Screw,	6	mm	x	23	mm	 AR-1360C
BioComposite	Interference	Screw,	7	mm	x	23	mm	 AR-1370C
BioComposite	Interference	Screw,	8	mm	x	23	mm	 AR-1380C
BioComposite	Interference	Screw,	9	mm	x	23	mm	 AR-1390C
BioComposite	Interference	Screw,	10	mm	x	23	mm	 AR-1400C
BioComposite	Interference	Screw,	Full	Thread,	7	mm	x	28	mm	 AR-1370TC
BioComposite	Interference	Screw,	Full	Thread,	8	mm	x	28	mm	 AR-1380TC
BioComposite	Interference	Screw,	Full	Thread,	9	mm	x	28	mm	 AR-1390TC
BioComposite	Interference	Screw,	Full	Thread,	10	mm	x	28	mm	 AR-1400TC
BioComposite	Interference	Screw,	Full	Thread,	11	mm	x	28	mm	 AR-1403TC
BioComposite	Interference	Screw,	Full	Thread,	12	mm	x	28	mm	 AR-1404TC
BioComposite	Interference	Screw,	Round	Delta	Tapered,	8	mm	x	28	mm	 AR-5028C-08
BioComposite	Interference	Screw,	Round	Delta	Tapered,	9	mm	x	28	mm	 AR-5028C-09
BioComposite	Interference	Screw,	Round	Delta	Tapered,	10	mm	x	28	mm		 AR-5028C-10
BioComposite	Interference	Screw,	Round	Delta	Tapered,	11	mm	x	28	mm	 AR-5028C-11
BioComposite	Interference	Screw,	Delta	Tapered,	9	mm	x	35	mm	 AR-5035TC-09
BioComposite	Interference	Screw,	Delta	Tapered,	10	mm	x	35	mm	 AR-5035TC-10
BioComposite	Interference	Screw,	Delta	Tapered,	11	mm	x	35	mm	 AR-5035TC-11
BioComposite	Interference	Screw,	Delta	Tapered,	12	mm	x	35	mm	 AR-5035TC-12
BioComposite	RetroScrew,	7	mm	x	20	mm	 AR-1586RC-07
BioComposite	RetroScrew,	8	mm	x	20	mm	 AR-1586RC-08
BioComposite	RetroScrew,	9	mm	x	20	mm	 AR-1586RC-09
BioComposite	RetroScrew,	10	mm	x	20	mm	 AR-1586RC-10
	
BioComposite Instrumenten Set (AR-1996S) beinhaltet:                                                       
Driver,	BioComposite	Interference	Screw		 AR-1996CD
Driver,	BioComposite	Interference	Screw,	quick	connect		 AR-1996CD-1
Ratcheting	Screwdriver	Handle	 AR-1999
Tap,	BioComposite	Interference	Screw,	quick	connect,	6	mm		 AR-1997CT-06	
Tap,	BioComposite	Interference	Screw,	quick	connect,	7	mm		 AR-1997CT-07	
Tap,	BioComposite	Interference	Screw,	quick	connect,	8	mm		 AR-1997CT-08
Tap,	BioComposite	Interference	Screw,	quick	connect,	9	mm		 AR-1997CT-09	
Tap,	BioComposite	Interference	Screw,	quick	connect,	10	mm	 AR-1997CT-10
BioComposite	Interference	Screw	Instrumentation	Case		 AR-1996C

Optionales Instrumentarium:                                                                                                 
Tunnel	Notcher	for	Bio-Interference	Screw		 AR-1845
Non-Ratcheting	Screwdriver	Handle		 AR-1999NR
Cannulated	Dilator,	6	mm,	for	23	mm	BioComposite	Screw	 AR-1377C-06
Cannulated	Dilator,	7	mm,	for	23	mm	BioComposite	Screw	 AR-1377C-07
Cannulated	Dilator,	8	mm,	for	23	mm	BioComposite	Screw	 AR-1377C-08
RetroScrew	Driver,	thin	 AR-1586R

Verbrauchsartikel / Zubehör:                                                                                                 
Transtibial	ACL	Disposables	Kit	with	Hall	Style	Blade,	qty.	5		 AR-1897S
Transtibial	ACL	Disposables	Kit	without	Saw	Blade,	qty.	5		 AR-1898S

Quellenangaben:
1.	Dokumentation	vorhanden
2.	Blokhuis,	et	al,	Properties	of	Calcium	Phosphate	Ceramics	in	Relation	to	their	In	Vivo	Behavior,	Journal of Trauma: 
    Injury, Infection and Critical Care,	Vol	48,	No	1,	2000:	179-186.
3.	Middleton	and	Tipton, Synthetic	Biodegradable	Polymers	as	Orthopedic	Devices,	Biomaterials,	Vol	21,	No	23,	2000:	2335-2346.
4.	Weiler,	et	al,	Biodegradable	Implants	in	Sports	Medicine:	The	Biologic	Base,	Arthroscopy,	Vol	16,	No	3,	2000:	305-321.
5.	Daculsi,	et	al,	Current	State-of-the-Art	of	Biphasic	Calcium	Phosphate	Bioceramics,	Journal of Materials Science,	Vol	14,	
				No	3,	2003:	195-200.	
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Introduction

Arthrex has developed a new absorbable composite interfer-
ence screw for graft fixation in ACL and PCL reconstruction 
procedures, combining the inherent degradation characteristics 
of a biocompatible polymer with the bioactivity of a ceramic. 
The BioComposite Interference Screw is a combination of 70% 
poly(L-lactide-co-D, L-lactide) (PLDLA) and 30% biphasic cal-
cium phosphate (BCP). 

Material Composition

Biodegradable polymeric materials such as polylactide (PLA) 
and polyglycolide (PGA) have been used in orthopaedic applica-
tions since the 1970s, when sutures made from these materials 
were approved for use by the FDA. Both materials are easily 
degraded within the body - PLA into lactic acid and PGA into 
glycolic acid. PLA is a crystalline material with a slow resorption 
rate, while PGA is amorphous and resorbs much faster. PLA and 
PGA materials can be combined in different ratios to produce 
poly(lactide-co-glycolide) (PLGA) polymers with variable deg-
radation rates. PLA exists in two isomeric forms, L-lactide and 
D-lactide. L-lactide is more commonly found and semi-crystalline, 
while D-lactide is much less common and amorphous. Even com-
bining just these PLA isomers alone can also alter degradation time 
and mechanical strength. The 70:30 L:DL ratio in the PLDLA 
material in our BioComposite Interference Screw results in reten-
tion of ½ of its tensile strength after 32 weeks and ½ of its shear 
strength after 45 weeks in vitro [1]. Implanted pins made from 
70:30 PLDLA, as in our product, were completely replaced by 
new bone at 36 months in vivo in an osteochondral fracture [2], 
while complete in vitro degradation occurred at about 18 months 
[3]. Spinal cages made from the same 70:30 PLDLA were com-
pletely degraded in vivo by 12 months [4]; this can be attributed 
to the location of the implant in the spine vs. in an osteochondral 
defect. The degradation of PLDLA falls between poly(L-lactide-
co-D-lactide) (PLDA), with a degradation time of 12-16 months, 
and poly(L-lactide) (PLLA), with a degradation time of 36-60 
months [5]. 

Ceramics such as hydroxyapatite (HA) and Beta-tricalcium 
phosphate (ß-TCP) are commonly used as bone void filler materi-
als because of their excellent bone biocompatibility and similarity 
in mineral content to natural bone. However, as seen with poly-
mers, these materials have resorbability issues. HA is crystalline 
and has a slow resorption rate on the order of years [6], ideal 
for maintaining structure, but can lead to ingestion of ceramic 
particulates by surrounding tissues. ß-TCP is amorphous and 
resorbs quickly, not leaving enough time for new bone to replace 
the material in the defect site. Combining the resorption rates of 
HA and ß-TCP would be ideal. A new class of ceramic materi-
als, biphasic calcium phosphates (BCPs) [7], can be created by 

combining HA and TCP in different ratios, resulting in a range of 
controllable resorption profiles. Typical commercial BCP formula-
tions can vary in HA:ß-TCP ratio from 60:40 to 20:80. The ratio 
of calcium to phosphorus (Ca/P) in bone and HA is 1.67, which 
is considered “optimal”. Calcium-deficient BCP has a Ca/P ratio 
lower than 1.67. This ratio is controlled by the amount of HA to 
ß-TCP in the base material after sintering it at a high temperature 
to convert to a mixture of the two ceramics. It has been demon-
strated that using a homogeneous calcium-deficient HA powder 
to form BCP as opposed to physically combining separate HA 
and ß-TCP powders results in higher compressive strength and 
less degradation in vivo [8]. Physically combining the powders 
might create voids in the final material, leading to the decrease 
in strength and increase in degradation. BCP also has the ability 
to support new bone formation much better than HA or ß-TCP 
alone, since studies have shown new bone formation without a 
fibrous tissue layer at earlier timepoints with BCP as opposed to 
HA or ß-TCP separately [9]. The 60:40 biphasic ratio of HA: 
ß-TCP in our BioComposite Interference Screw shows good 
mechanical strength in a rabbit segmental defect model compared 
to pure HA [10] and shows excellent biocompatibility without a 
fibrous interface in a rat calvarial defect model [11]. 

An osteoconductive material supports bone formation, propa-
gation, and growth, and provides suitable mechanical
strength when the right cells, growth factors, and other signals 
are in the vicinity. A study comparing PLDA and PLDA-ß-TCP 
interference screws to titanium interference screws found that 
the composite screws had higher pull-out strength and stiffness 
compared to the metallic screws [12]. Combining HA and BCP 
ceramics to PLA-urethane materials also results in higher dynamic 
modulus [13]. As BCP content increases in PLDLA materials, 
ultimate tensile strength decreases, but is still within range for 
bone fixation materials [14]. A 70:30 PLDLA spinal cage, con-
taining BCP particles in a 60:40 HA:ß-TCP ratio and combined 
with adipose-derived stem cells, showed new bone formation and 
osteoclast activity on the BCP after 4 weeks [15], similar to what 
studies using these materials separately have found. If the optimal 
properties of PLDLA and BCP can be combined in a spinal appli-
cation, as shown above, similar results can be theorized in ACL 
and PCL reconstruction. 

 



Mechanical Testing

Testing found that 10 mm BioComposite Delta Screws, using 
a hexalobe driver, had a lower cyclic displacement and higher 
loads-to-failure compared to Milagro screws (Table 2) with similar 
insertion torques for both. It is important to note that these screws 
were not tested side-by-side in the same study. It is also important 
to note that the number of Milagro screws tested was low, but the 
initial trend indicates higher insertion torque for Milagro com-
pared to the BioComposite Interference Screws.

In Vitro Testing

In vitro studies show similar amounts of human osteoblast 
adhesion after 24 hours (Figure 3a) and proliferation after 48 
hours (Figure 3b) on the BioComposite Interference Screws vs. 
Milagro screws. Human osteoblasts were seeded onto all surfaces, 
including tissue culture polystyrene (TCP) as a control, at a density 
of 20,000 cells/cm2. Adhesion after 24 hours was determined by 
counting in a Coulter counter, while proliferation at 48 hours was 
determined by measuring thymidine incorporation.

Arthrex vs. Our Competitors’ Composite Screws

Table 1 shows the material composition of the Arthrex 
BioComposite Interference Screw vs. our competitors’ composite 
screws. The ratio of polymer to ceramic in a composite material 
should be optimized for mechanical strength and material behav-
ior. Either lowering or raising the amount of polymer and/or 
ceramic material can affect strength at the interface by making the 
screw brittle or pliable, or possibly increase resorption via acidosis. 
Polymer degradation that occurs too quickly can lead to a pH 
drop, therefore increasing the activity of osteoclasts [16] to resorb 
tissue and screw material and weaken the interface. 

Controlled Solubility

Studies of the material properties of the BioComposite 
Interference Screw show that molecular weight (MW, Figure 1a) 
and inherent viscosity (IV, Figure 1b) drop slowly and uniformly 
from time 0 up to 12 weeks; however, the mechanical strength at 
both timepoints is equivalent. 

Imaging characterization of the BioComposite Interference 
Screw shows uniform dispersion of the ceramic material within the 
screw structure (Figure 2). The green fluorescent stain represents 
the inorganic ceramic material within the screw, going from the 
center cannulated portion of the screw, all the way down to the 
threads (white arrows). 

Figure 3a

Figure 3b

Table 2

 Milagro BioComposite
 10 mm (n=2) Delta 10 mm (n=6)

Insertion Torque (in-lbf) 29 ± 11 28 ± 4

Cyclic Displacement (mm) 4.6 (n=1) 3.5 ± 1.5

Yield Load-to-Failure (N) 728 (n=1) 1053 ± 378

Ultimate Load-to-Failure (N) 877 ± 8 1206 ± 248

Figure 2

Manufacturer Product Name Material Composition
Arthrex BioComposite  70% PLDLA & 30% BCP
 Interference Screw PLDLA - 70 PLLA/30 PLDA
  BCP - 60 HA/40 ß-TCP
DePuy Mitek Milagro 70% PLGA & 30% ß-TCP
  PLGA - 85 PLLA/15 PGA
DePuy Mitek BioCryl 70% PLLA & 30% ß-TCP
Smith & Nephew BioRCI-HA 95% PLLA & 5% HA
ConMed Linvatec Matryx 75% self-reinforced (SR)
  96/4 PLDA and 25% ß-TCP
Stryker BiOsteon 75% PLLA and 25% HA
ArthroCare BiLok 75% PLLA and 25% ß-TCP

Table 1

Figure 1a

Figure 1b



Animal Testing - 12 Weeks

Computed tomography (CT) data indicate no substantial 
degradation in vivo in an ovine ACL reconstruction model at 12 
weeks for either the BioComposite Interference Screw (Figure 
4a) or the Milagro screw (Figure 4b) in a tibial insertion site. 
Hematoxylin and eosin (H&E) histology at 12 weeks shows 
a minimal inflammatory response for both the BioComposite 
Interference Screw (Figure 5a) and the Milagro screw (Figure 5b), 
also in a tibial insertion site. 

Animal Testing - 26 Weeks

CT data at 26 weeks again shows no significant degradation for 
either screw type. However, initial bone integration at the tibial 
insertion site is seen with the BioComposite Interference Screws 
(Figure 6a), while minimal to no bone integration is seen with the 
Milagro screws (Figure 6b). Histology of the tendon-bone inter-
face at the tibial insertion site shows Sharpey’s fibers (black arrows) 
between tendon and bone using the BioComposite Interference 
Screws (Figure 7a), while there was close direct contact without 
Sharpey’s fibers between the tendon and bone using the Milagro 
screws (Figure 7b). New bone (black arrows) was seen within the 
tibial screw site of the BioComposite Interference Screws (Figure 
7c). The Milagro screws also have some minimal new bone within 
the tibial screw site (Figure 7d, black arrow). Both screw types 
also had a layer of fibrous tissue at the screw-tissue interface (not 
pictured).

Animal Testing - 52 Weeks

CT data at 52 weeks at the tibial insertion site shows that the 
BioComposite Interference Screw keeps its shape and is well-
integrated into cortical bone (Figure 8a), with some cancellous 
bone apposition. The Milagro screw (Figure 8b) is starting to lose 
its shape and does not integrate well with its surrounding bone. 
Histology at the tibial insertion site shows that the BioComposite 
Interference Screw has new bone (black arrow) within the screw site 
(Figure 9a), with some fibrous tissue. The Milagro screw (Figure 
9b) also has a thin tract of new bone (black arrow), along with 
some fibrous tissue, in the screw site. In the femoral tunnel site, 
the BioComposite Interference Screw (Figure 9c) and the Milagro 
screw (Figure 9d) both show varying amounts of fibrous tissue at 
the screw-tissue interface. 
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response, similar to the tibial site. Figure 11d shows some new 
bone and a large amount of fibrous tissue within the Milagro screw 
void, similar to the tibial site. Again, there is quite a significant 
inflammatory response here, with tissues heading toward a fibrous, 
cartilage, or bone lineage, as well as less bone than what is seen in 
the tibial site. 

The degradation of the BioComposite Interference Screw is 
not complete at 2 years. Some new bone is evident, with little 
to no inflammatory response. The PLDLA in the BioComposite 
Interference Screws is partially amorphous and presumably 
degrades between 12 and 36 months, as mentioned above. The 
60:40 BCP does not completely degrade by 52 weeks [17]. 
Therefore, it can be inferred that degradation will not be seen at 
2 years. 

Complete screw resorption has occurred at 2 years with the 
Milagro screw, with some new bone and a lot of fibrous tissue. As 
seen in Table 1, the composition of the amorphous PLGA in the 
Milagro screw is 85% PLLA and 15% PGA. With this combination, 
the polymer takes about 5-6 months to degrade completely in vivo 
[5]. Ceramic ß-TCP implants were completely degraded by 86 
weeks in vivo in minipigs [18]. Therefore, it can be inferred that 
combining these materials would lead to complete degradation 
at a timepoint between 24 and 86 weeks. The Milagro 52-week 
histology shows that some screw degradation has started to occur. 
At 104 weeks, there is no sign of the screw at all. Therefore, screw 
degradation occurred between 52 and 104 weeks in this model. 
However, the tissue replaced with screw degradation contains a lot 
of fibrous tissue and not too much bone. 

Conclusion

This 2-year animal study showed the resorption profiles of the 
BioComposite Interference Screw vs. the Milagro screw in a sheep 
model, as well as the screw’s ability to support new tissue forma-
tion in the tunnel. The BioComposite Interference Screw produced 
new bone, little to no inflammatory response, and some screw 
degradation. The Milagro screw produced new bone, as well as 
fibrous tissue and an inflammatory response. If Milagro produces 
fibrous tissue without much bone, it would be better to have a more 
predictable response with the BioComposite Interference Screw.

Animal Testing - 104 Weeks

This timepoint showed the most differences in material behavior 
for the entire study. In Figure 10a, the BioComposite Interference 
Screw in the tibial insertion site was still easily identified with CT 
(white arrow), with good bone apposition next to the screw. This 
was verified with higher resolution of the screw-bone interface 
with micro CT (Figure 10b). In Figure 10c, the Milagro screw in 
the tibial insertion site imaged with CT appeared to have degraded 
and filled in with tissue (white arrow). Figure 10d shows a higher 
resolution image with micro CT. It showed no evidence of the 
screw and that most of the void filled in with tissue. 

Figure 11a shows the BioComposite Interference Screw in the 
tibial insertion site. The BioComposite Interference Screw always 
has a rim of bone completely surrounding the screw void, which is 
seen in the CT and micro CT images. Small pieces of isolate bone 
and marrow can be identified within the screw void. The voids are 
always surrounded by trabecular bone. Some voids were also sur-
rounded by tissue headed towards cartilage or osteoid formation, 
indicating behavior similar to a fracture callus. However, inflam-
matory tissue was never identified within the screw site. Histology 
of the BioComposite Interference Screw appears to be quite pre-
dictable, with new bone always surrounding the screw, without a 
negative inflammatory response. 

Figure 11b shows the Milagro screw in the tibial insertion site. 
A markedly different response is observed. An empty screw void is 
not visible. Instead, the tissue within the screw void appears to be 
circular in shape. Presumably, the screw degraded and was replaced 
by tissue. Some trabecular bone can be identified within the screw 
void. However, there is much more fibrous tissue within the 
Milagro screw void compared to the BioComposite Interference 
Screw void. Some, but not all, of this fibrous tissue is headed 
towards cartilage or bone formation. The histological response of 
the Milagro screw appears to show an inflammatory response due 
to the material degradation, without much new bone formation. 

A similar histological response was also seen at the femoral site. 
Figure 11c shows a ring of bone completely surrounding the screw 
void in the BioComposite Interference Screw. As before, a large 
amount of trabecular bone is seen surrounding the screw void. 
Some isolated bone pieces and marrow are also within the screw 
void. However, there is no evidence of a significant inflammatory 
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