Summary of typical bone-graft substitutes that are commercially available - 2008

Commercially Commercially available | Claimed mechanisms of
Company available Composition f(')mzls val ! action ' Burdens of proof FDA status
product
S
5 . e Osteoconduction e Case reports
3 Heat sensitive . . . .
3 AlloFuse™ copolvmer with DBM Injectable gel and putty | Bioresorbable e Animal studies ® 510(k) cleared
<=: poly * Osteoinduction e Cell culture
Coralline-derived .
hydroxyapatite/calcium e Osteoconduction QLA TS
8 ProOsteon® 500R | Granular or block : e Case reports * 510(k) cleared
80 carbonate (HA/CC) e Bioresorbable . .
2 R e Animal studies
S
2
2 Paste, putty and mix * Osteoconduction : ieri\?ren;ﬁps(t):cslies
g InterGro® DBM in a lecithin carrier| with HA/CC composite | ® Bioresorbable | df ¢ 510(k) cleared
= ranules e Osteoinduction * Every lot tested for
2 5 osteoinduction
2 Calcium sulfate with Various volumes of « Osteoconduction o Case reports
“ BonePlast® or without HA/CC powder and setting . e reports * 510(k) cleared
o oAl solution e Bioresorbable e Animal studies
* Osteoconduction .
. o e Peer-reviewed,
HEALOS® TR Ll published human
Mineralized collagen . - e Osteoinduction .
@ Bone Graft - Variety of strip sizes . studies ¢ 510(k) cleared
£ matrix e Osteogenesis when
=2 Replacement ixed with b ¢ Case reports
3z mixed with bone ¢ Animal studies
% marrow aspirate
o
CONDUIT® TCP o * Osteoconduction e Case reports
Granules L0 el Cizules e Bioresorbable ¢ Animal studies 2 5100 dleanzd
e Osteoconduction ® Human studies
DBM and cortical Formable putty or dry e Bioresorbable e Case reports
® cancellous chips powder ready to be e Osteoinduction * Animal studies
Seeny suspended in gelatin hydrated with autologous | ® Osteogenesis when e Every lot tested © Bty @ etz
carrier diluents or saline mixed with autogenous| in vivo for
bone graft osteoinduction
* Osteoconduction ¢ Human studies
Injectable bone paste, e Bioresorbable e Case reports
: DBM suspended in dry powder ready to be | Osteoinduction ¢ Animal studies
®
Ol gelatin carrier hydrated with blood or | e Osteogenesis when * Every lot tested QLU e
saline mixed with autogenous| in vivo for
bone graft osteoinduction
Dry mix kit delivered with| ® Osteoconduction e Human studies
orr{)uffered saline mix * Bioresorbable e Case reports
< Optecure® DBM suspended in a with patient’s autogenous | Osteoinduction * Animal studies « 510(k) cleared
2 P hydrogel carrier bonep aft or autolg ous | ° Osteogenesis when e Every lot tested
E diluengts & mixed with autogenous| in vivo for
w bone graft osteoinduction
Dry mix kit delivered with : gsgreeosg(:tr;:tglglon * Animal studies
Optecure® + IR G T RIS * Osteoinduction * Every lot tested
CgC suspended in a hydrogel | with patient’s autogenous| | Osteosenesis when in vrl}:/o for * 510(k) cleared
carrier bone graft or autologous . dg ith inducti
diluents mixed with autogenous| osteoinduction
bone graft
e Osteoconduction
* Bioresorbable
Granules, sticks, rounded | * Compressive strength of] , Human studies
- HA/TCP biphasic ' ' 400psi
OpteMx combination wedges, wedges and ¢ Osteogenesis and e Case reports * 510(k) cleared
cylinders in several sizes OS1e08 ) . * Animal studies
limited osteoinduction
when mixed with bone
marrow aspirate
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Commercially

Commercially available

Claimed mechanisms of

Company available Composition forms action Burdens of proof FDA status
product
e Human studies
 Osteoconduction : i?\?sﬁ;elps(t);;ies
Accell T00™ DBM putty Injectable putty * Bioresorbable * 510(k) cleared

Integra Orthobiologics/
(IsoTis OrthoBiologics)

e Osteoinduction

e Every DBM
lot tested for
osteoinduction

Accell Connexus®

DBM plus reverse phase
medium

Injectable putty

e Osteoconduction
 Bioresorbable
e Osteoinduction

e Human studies
e Case reports
e Animal studies
® Every DBM
lot tested for
osteoinduction

* 510(k) cleared

Accell TBM™

Total bone matrix, 100%
preformed

Various sized strips

e Osteoconduction
® Bioresorbable
e Osteoinduction

® Human studies
e Case reports
e Animal studies
e Every DBM
lot tested for
osteoinduction

* 510(k) cleared

Integra Mozaik™

* 80% highly purified
B-TCP

® 20% highly purified
type-1 collagen

Strip and putty

e Osteoconduction
 Bioresorbable

* Animal studies
e Case reports

® 510(k) cleared

DBM combined with

Formable putty (bone

e Osteoconduction

* Human studies

Optium DBM® lveerol carrier fibers) and injectable gel |e Bioresorbable ¢ Case reports ® 510(k) cleared
gl (bone particles) e Osteoinduction e Animal studies
e Osteoconduction
= e Bioresorbable ¢ Regulated under
E IC Graft DBM particles and Lyth|I|zeq and‘ . * Ostgom(iuctlgn d |° Animal studies S End
2 Chamber® el el packaged in various sizes | ® Designed to be use Y — 1271 as a human
< within a delivery chamber| with blood, PRP or tissue and 510(k)
z bone marrow to cleared
= enhance DBM activity.
—
* Qsteoconductlon ¢ Regulated under
e Bioresorbable CFR 1270 and
@ DBM fibers and Provided in a specialized |e Osteoinduction e Animal studies
Cellect DBM . . : 1271 as a human
cancellous chips cartridge * Designed for e Case reports .
. tissue and 510(k)
the retention of
. cleared
osteoprogenitor cells
* Bioresorbable carrier | ® Human studies ‘ ?m/;nasvﬁtrﬁvsecilnf;r
o rhBMP-2 protein on an * Osteoinduction (Level I and Level P
INFUSE® Bone : o A cage
absorbable collagen Multiple kit sizes * Chemotaxis of Il data)
Graft g * PMA approved for
sponge stem cells; indirect o Case reports ity
- . : . open tibia fractures
4 osteogenesis ¢ Animal studies . .
=y with IM nail
)
2
) o . . . .
2 MasterGraft Biphasic calcium Granules J Qsteoconductlon e Animal studies « 510(k) cleared
= Granules phosphate * Bioresorbable
c
2
wy
L2
c o . . . ;
£ Mastngraft Calcium phosphate and |Compression resistant J Qsteoconductlon o Animal studies « 510(k) cleared
2 Matrix collagen block e Bioresorbable
=
® . .
MasterGraft Calcium phosphate and Moldable putty . Qsteoconductlon e Animal studies « 510(k) cleared
Putty collagen e Bioresorbable
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Commercially

Commercially available

Claimed mechanisms of

Company available Composition P . Burdens of proof FDA status
orms action
product
- . DBM in Type-1 bovine - * Osteoconduction
] ™
£ ProgenixT™ DBM collagen and sodium Ready to use injectable |, Bioresorbable e Animal studies ® 510(k) cleared
2o Putty . putty . .
2N alginate e Osteoinduction
v o
‘€S
-]
T . * Osteoconduction ) .
§ Osteofil® DBM  [DBM in porcine gelatin IEsE IR prEEene e Bioresorbable ki * 510(k) cleared

moldable strips

e Osteoinduction

e Case reports

e Osteoconduction

e Human studies

g DBM in sodium
E = DBX® hvaluronate carrier Paste, putty mix and strip | ® Bioresorbable e Case reports ¢ 510(k) cleared
& Y e Osteoinduction ® Animal studies
2
S . * Osteoconduction o Case reports
ce NovaBone® Bioactive silicate Particulate and putty * Bioresorbable e reports ¢ 510(k) cleared
3 = e Osteostimulation © Ailnel el
z
£ 100% B-TCP ¢ Published human
S ) . :
2 N and Putty, strip, flow, morsels | e Osteoconduction studies
< Vitoss 80% B-TCP/20% and shapes * Bioresorbable e Case reports aelkicay
o collagen e Animal studies
Formable putty, injectable ducti e Published human
DBM combined with gel, putty mixed with ORI el studies
Grafton® J . * Bioresorbable ® 510(k) cleared
= Glycerol chips, flexible sheets and ) ) e Case reports
2 . e Osteoinduction : :
% matrix ¢ Animal studies
%
© Ost ducti
. . ¢ Osteoconduction
Grafton Plus® DEM com!omed LI Paste * Bioresorbable * Ca§e reports ® 510(k) cleared
starch carrier « Osteoinduction ¢ Animal studies
£ g e Human studies
25 Injectable paste . e Case reports
= ‘to /
c=2 . DBM combined with injectable putty, strips * Qsteoconductlon e Animal studies
Qe BioSet™ . : ) . e Bioresorbable * 510(k) cleared
SE natural gelatin carrier  |and blocks with cortical ) ) e Every lot tested
800 : e Osteoinduction ok
o9 cancellous chips in vivo for
=r osteoinduction
% 2 e Osteoconduction
H . .
£5  |VIAGRAF DLL G e AN PLLiR), [PERIE) (e, GNIE | Bioresorbable * Animal studies ® 510(k) cleared
£ 9 glycerol and flex ) )
& Z e Osteoinduction
s e Human studies
o rhBMP-7 with type 1 Lyoph||l|zed O e Bioresorbable scaffold (Level I data) @ [HIBEE eprenarl
OP-1® Implant reconstituted to form wet ) . for long bone
bone collagen sand e Osteoinduction e Case reports nonunions
¢ Animal studies
S
£ Lvophilized powder e Human studies e HDE approval
I OP-1° Putt rhBMP-7 with type 1 reYC(I)Onstitutedpto form e Bioresorbable scaffold (Level | data) for revision
5 Y bone collagen . e Osteoinduction e Case reports posterolateral
% putly ¢ Animal studies fusion
&
Tricalcium phosphate .
Calstrux™ with carboxy- Moldable putty eceoceaiciay ¢ Animal studies * 510(k) cleared

methelcellulose

e Bioresorbable
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Commercially

Commercially available

Claimed mechanisms of

Graft

wedges

e Animal studies

Company available Composition P . Burdens of proof FDA status
product orms action
. * Human studies
Norian® SRS® Calcium phosphate Injectable paste : gi)tre(;g?g:;lglon e Case reports * 510(k) cleared
¢ Animal studies
oD QRED . ® Human studies
& Norian® SRS Fast Calcium phosphate Moldable putty * Qsteoconducﬂon e Case reports ¢ 510(k) cleared
2 Set Putty * Bioresorbable . .
= * Animal studies
&
chronOS® B-tricalcium phosphate Granules, blocks and : Qsteoconduchon ¢ Animal studies * 510(k) cleared
wedges e Bioresorbable
Calceon® 6 Calcium sulfate Pellets : gi?;g?g:g’fe“on * Animal studies * 510(k) cleared
. . . * Human studies
OSTEOSET® sl e Gl Various sized pellets : Qsteoconductlon e Case reports ® 510(k) cleared
sulfate * Bioresorbable . .
¢ Animal studies
. . Minimally invasive . e Human studies
High strength surgical  |.". e Osteoconduction
®
MIIG® X3 sl @l sl e |njectab|g graft for « Bioresorbable o Ca§e reports. * 510(k) cleared
compression fractures e Animal studies
CELLPLEX® Tricalcium phosphate | Various sized granules el cton * Case reports * 510(k) cleared
% * Bioresorbable * Animal studies
5
S
£ * Human studies
9 DBM with/without CBM Various volumes of ¢ Osteoconduction e Case reports
= ALLOMATRIX® |in surgical grade calcium|. . e Bioresorbable ¢ reports ¢ 510(k) cleared
= injectable/ formable putty ) ) * Animal studies
15 sulfate powder * Osteoinduction
5 e Cell culture
%]
=
= .
20 DBM with CACIPLEX™ o Osteoconduction
3 . - .
= ALLOMATRIX Technology in surgical | Various volumes of « Bioresorbable o Animal studies « 510(k) cleared
RCS grade calcium sulfate  |formable putty ) )
Powder e Osteoinduction
DBM in surgical grade « Osteoconduction e Human studies
IGNITE® calcmm_ sulfatg powder |Percutaneous graft for « Bioresorbable . Ca§e reports « 510(k) cleared
to be mixed with bone | problem fractures . ) ¢ Animal studies
. e Osteoinduction
marrow aspirate e Cell culture
 Osteoconduction
Dibasic calcium Pl 1S
CopiOs® Bone e Osteogenesis and e Case reports
VIS EEﬁZpZite N osteoinduction when | e Animal studies 7510k ¢l
& mixed with bone
marrow aspirate
B
£
CopiOs® Cancellous chips .
£ p ps,
N Cancellous Bone |Bovine bone cancellous cubes and * Osteoconduction * Case reports e 510(k) cleared

* 100% derived

Puros® e Osteoconduction e Every lot tested from allograft
Demineralized | DBM putty Putty * Bioresorbable in vivo for tissue
Bone Matrix e Osteoinduction osteoinduction ¢ FDA clearance not
required
PMA — Pre-Market Application; HDE — Humanitarian Device Exemption AAOS 2008
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