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Ef fect of interfragmentary stimuld. on repair
model with monotonically increasing interfrag
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Abstract

The formation of fracture callus during seco
mechani cal conditions in the fracture gap. TF
magni tudes of interfragmentary straimpaand t h
the formation of fracture repair ti ssue in

increasing interfragmentary strain.

An experimental tibial defect was created in

external fixator that I nduced controlled int:
ranging from 2.5% to 25%. The sheep were rar
received i mmediate stifoplatiaommd (tfhreonotchey I epm:

stimulation (fopodm day 22ipasts wer e eoupt,haannidz ed
the explanted tibi ae-rvwerod ustdamn ecd mpsuitregd hiogro g

HRCT scans were sliced at areas corresponding
|l evel, we evaluated the area and density of ¢
well as the span of the periosteal <call us.

The | argest area and density of calcified tis
under the | owest strain conditions and signi
(pO0.015) . Il n contrast, the span ofp<tOhed Opler,i o
being significantly | arger for the group that
OQur study illustrates the mechanism of bone h
and the tempor al di stribution of stimul ati on
sufficiently | ow, calcified repaiontiasuege whaea
strain is too high, external callus develops
an attempt to reduce it, thereby enabling cal
superior callus formation indtbhbatesmmetdeati epst
mechani cal stimulation in the early healing p

ti ssue and bone consolidation.
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Optimizingn MBNRburi di zation for Gene Expressi ol
Fracture Healing

Claire | K®MawbatSchr°der, Nico Giger, Claudia Sivel
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Abstract

Backgrbuadtuuei pmse chall enges in the field of
compl ex geneti c, met abol i c, and mechani cal (
mechani sms ifnrvaodtvierde imeadningn ainsd ensosnent i al f
eketctive therapies. The dense bone matrix has
resolved "omics" technologies, such as RNA in
critical for mapping gene expression wihdin b
and decal ci fi cafiooma&limer d o dSanrbdefalfrdi end G oFUFsPeE )
bon@ee Charelte(ad® 21) andt WaZhor2l 4e) . Using RNAscop
duplex detection kits, the study aims to iden
and spatial transcriptomics (ST).

Met holchse: RNA | SH protocol i s established wusir

detection kit (ACD Bio) to visuahi meuBRRAfexpr
from previous fracture healing Destbztl eetsa c(kGERl 2
pr obe ihzyabtriiodn enhances sensitivity and specifi
the dense bone matri XapBEAaguahjtpgi( D&¥20OP, ar

ar e assesdedalpcosfti cati on. Two (dreZal/lgwdrel)at i o
comparld5 %Et hyl enedi ami ne(tEeTrAdacewhc chacbobfifers
decalcification (10 days), and MorsdaygsPobuti

ri sks RNA degradati on.

ResuMbsesse femudesampl €és ed with EDTA 12.5% con:
val (5. 84 %, >483.03% %)hr eshol d,Thseusfef i fcii rechitngfsoralsS
We hrelte (a200.2 4) , supporting EDTA 12.5% as a rel.
guality while maintaining tissue structure. Cu
val ues (16.54%0%,12.i h@%) ati ng RNA degradatio
applicabmpbieg obbasseFdPEST approaches.

Concl uPsrieoni:mi nary findings suggest decalcific

We hrelte (a200.24) , results in RNA quality exceedin
for HeWever, Morseds solution requires furthe
bal ance bet ween rapi d decal cification and R
suppl ement edi oidalh sarpl es, target edt rtecatanrednst ¢
protocol enabling both SsTp eacnidmeRNA el S H aokena ot chhe s
explodecai ficcaandiotni ons RNA eaSpHrhceabil ity and e

protocol to clini csauclhfFraseclRevaltrefdecnhdionsof&RI s
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Characterization of the Osteocyte Lacunocana
Bone of Healthy Mice
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Abstract

When bone and cartilage are joined together,
strategies to solve the biomechanical and bic
bone that articulates in the joint i sfrcaaml ed
the articular cartilage by a region of mineral
cartilage is populated by chondro y es wherea
hi ghly i nterconnected t hrough t hea Kk o tLe&CANQ V. t e
Osteocytes are believed to regulate t he biol
mi neralization [ 1]. Changes in SB are invol ve
osteoarthritis (OA). Common modi ficatkensnghbs
and increased subchondral remodeling [2]. The
remai ns poorly <characterized, ' i miting our u
modi fications. This study focuses ome dthieonLsCN
bet ween osteocytes in SB and chondrocyt-es in
weekl d male C57BIlI/6J mouse tibia and LCN was
using confocal | aser scanning micr asonpyf( Dt. el
Om over a depth of 40 Om. Network analysis w:
source software Tl NA [ 3] . Canalicul ar dens
heterogeneity, with | ower -c@a.tDn aogbes eanaderdo wee abro
interface (Fig. 1) . Numerous stained chondroc
full width of the articular <cartilage, i rresp
provi de reference data for future awmek OAo0 mp
scenari os.
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Figure 1

( Ay ecltiibom s<howisng the region |
in light bl

ue). (B) Canalicular densi't

Fi @2r e Cl ose upcaartt itlhaeg e oinret er f ace hi ghl
features stained with rhodamine: chonc
(green arrow) and bl ood vessel (bl ue a
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Cortistatin preveassogliatedoosteondcrosis of
via the GHSRla/ Akt pathway

Yuan ,GaYwvhwua Li, Yunpeng Zhao
Qi lu Hospital of Shandong University, Jinan, Chin
Abstract

Objectivwer mLamsge of glucocorticoids (GCs) is k
of osteonecrosis of the femor al head (ONFH).
various cell types by exaggerating oxidative
to elucidate the potenti al function and wunde
process.

Materi al and Met hods: Il n this study, we det ec
di mini shed in patients with ONFH compared wit!l
a GCnduced rat ONFH model was established, w
frmor al head. Then, admi ni stration of CST at
Further more, osteobl ast and endot hel i al cel |
dexamet hasone (Dex) in the presence or absenc
Resul ts: Dex induced impaired anabolic metab
tubeformation endothelial cells, while addit:i
to the cell s. Mor eoveracdée ptckd nmge cGHEBRAra, o fa e
the AKT signaling pathway | argely abol- shed
induced disorder of the cell s.

Concl usi on: We indicate that CS8Thdhuas dt heopd m:
and metabolic disorder of osteoblasts in the j
signaling pathway.
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Does FiTehazve ng Change t he Met aboRioenh cPIA@s ma® o
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Abstract

Pl at-reileit pl asma (PRP) is often frozen and thaw
examines whether freezing and thawing alter I
prepared using activators |l i ke calacumrshs$soch
as PDGFbamn@F VEGF. Il n contrast, conventional P
the application site. The metabolomic differe
types were investigated.

Bl ood from six male volunteers was used to
(l eukocy-PBRBPL and dpeokPRABIt)e and three active PR
active PRP G, and active PRP S). SamPpA@sf wer e
one weddKter protein precipitation and metabol
usi n-goOmR L C/ MS. Data were processed with MZmin
met abolite identities were confirmed using HM

Met abol omic analysis revealed significant <cha
thawing, excep$8 (Br gaRRR YshdPRePd t he most di ffe
over 250 peaks altered after freezinigne Kegndet
citric acid, crucial for energy metabolism, de
as glutathione and biliverdin also declined,
capacity and increasing oxidative stress.
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Active PRP G Active PRP S ‘| L-PRP P-PRP

PRGF

Figure 1. PCA plots for fresh and frozen PRP

The f4+dodaméng process |l ed to a general decreas
stability. Significant reductions wer e obser
(gl ucose, phosphocreatine, citric acid) and

biliverdin). This suggests that frozen PRP n
compared to fresh PRP. Furthermore, when consi
i nfl ammati on, the decrease in metabolites an.
stge may | ead to an increase in inflammatory
chall enging. The reduction i n neur otransmit:t
catechol ami ne mediahbyodriaxeysp Hearkyel B8l,y4col may al so
of i @mmamd i nfl ammatory responses.

I n conclusion, the metabolomic differences am
efficacy and storage stability. Choosing the
optimizing storage conditions can enhasgsce tr
valuable insights into PRP storage stability,

treatment strategies.

Acknowl edgement s

Thi s research was supported wi t-8¢ inentthef i s c oaf
Technol ogical Research Projects Support Progr.

Et hics Statement

This study was approved Hyvkeadestet €€da nUrciav e rReis
Committee (20.09.2025/7TApproval no:2022/ 14



AO Orthopacedic Research Summt

| A ——
Pol 1.12
Rol e obt-Adhenoceptor in Chondrocytes for Long
Heal ing in Mice
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Abstract

Adrenergic signaling is known to influence bc
recently could show that catecholamines | mpai
growth and frachhaadreheaépngr ghays an i mportar
effects of catecholamines on bone. -sMiexda fwct
k nock outbz-aodfr etntbpec ept or show an increased bone
was to investigate thepetitctskonabdoehoolpbbep
on |l ong bone growth and fracture healing in m
Mal e and f dWColle2Gatd rAmZ*oB 22 mi ce with a conditi
of ftAhdrenoceptor in chondrldayteesmad/d' weher b?2
eut hani zed at-12 hwealge. oFemMur | engths wer e mea
pl at es wer e analyzed usi ng hi stologi cal st
catechol amine ceOMAcTenBELrlaS3A omgs ape3rf or med. For
heal inmg,hea set ©f @itacdcee iAlecb2a femur osteot omy
extefrinadtor. Fracture healing was analyzed on

hi stolCdgwnnppdoi-Bhetndi ng testing. Datastanapy8j85. S

e and f &emMadPeni Aer showed shorter femora ( mal
.0001; femal es: 14.2 vs 14.8 mhhi'lcp=0.Th2z1l)
wth plate thickness was unaltered, but t he
e (31.9 vs 25.2 Om, p=0.009) *wiyppler ano p Mmica
ndrocytes (35.1 vs 23. 2%, p=0.031). This w
re was no difference in the plasma catech
ct utriel,ageeararea 1in the fracture <callus was
. 083). 21 adcatyusr ep,osctar ti | age area was increa
ative bone volume was reduced (6.5 vs 13. 7¢
aekueaflrigidity of the fractured femora (

® oIl - T30 ™" AND
- - O9 ® O 5 O O —

-

data indicate abpadmeronodeamttormr oilre ohHondreoc yt
wth and fracture healing. The reduced bone
nsition of proliferative to hypertrophic ¢

= = c
® O
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data from an additional in vitro experiment s
effects in females <could possibly be caused
di sturbed fracture healing might be due to an
same mechanisms as in the growth plate. Furth

underl ying mechani sms.
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Regul ating stem célflit@rmewlt hb afl amtcer o f osteog
adi pogenesi s of mesenchymal stem <cel l-s endc
osteonecrosis effect

Chengjit¢ LeanEanmgzhou Fan
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Chongging Medical University, Chongqgqging, China

Abstract

Dyslipidemia has been i mplicated i n osteone ¢
However, a direct causal relationship between
unconfirmed, alnidp oveehebhpecoadant sbe used

t r @oastt eonercernroasd suncl ear . This study ai med to i
|l ipid traits in osteonecrosis using Mendeliar
potential effects #dmdveme milgamirums t@afr gleit i @n o0sf

val i datfei nchiemsges t hr ough e x pGerniemhd rct adla t aap-pfrrooant hi
wi de association study (GWAS) were used to ar
variants. The FinnGen osteonecrosis dataset artl
data weyzedanwawding colocalization and medi ati
explore mediators. Statin effects wemeutedt he
osteonecrionsiwietlrhod model s. MR analysis reveal ec
bet wee+ labld i ncreased osteonecrosis risk. Gen
wa s associated wi t h reduced osteonecrosi s r
colocalization. SbH&S@GHewds girdemtthi ffiaecd oas a mec
HMGCR inhiflbecor ®n ®steonecrosis risk. Further
alleviating effect on SONFH, suggesting that
inhi bits adipogenesis of mesenchymal s-bem cel
upregul ati ohij vawheisc ht haec Wn't signaling pat hwa
dysl i pidemia as a causal factor for osteonectr
t herapeutic tosrtgeotnecTlhhes ianteif f ect of statins n
regul ation oé&nb®dMSCs' andtadgpo-benesi s via SCGF
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Figure 1. The fl owchart of stwudy design
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ferenti al Pain Resolution Behaviors Foll owi
Fracture Stability
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tract

-

odBaene ohractures are common orthopedic i

cture pain in preclinical model s remains |
von Frey technigue or gait anal ygits,t hlerut
| spectrum of pain following fracture. To &
rning algorithms to objectively monitor b ¢
ckbox system. This study inveséeés gands skaw
actf rpaocsttur e ki nemati cs. We hypothesize tha
h othrbughput anal ysriesl,atwidl |c hiadnegnetsi fsye ngsai it ti
ury and recovery.

hoMes :quanti fied behavior and kinematics it
ctures that either received intramedull ary

hfnantured mice serving as controlandn=5).
oughout healingraéttuoe35DBREYySsupbBYg the BI a

ords ani mal pokBeanrninmg pawr iwreg glhhtee movement
|l yzed wusing our Paw Analysis -WNosd&d | 9af t( WA M
tracks changes in paw pressure and kinemat
cific differences i nstpabinl irzeesdp ofnrseec tfuorlel so wu
kfl ow, further investigating-fhawt brel ogioa
ami cs.

uFoktowing fracture, both stabilized and

wei ¢pletari ng on the injured | eg,-bprodongiog &rhrc

hin
st a
ma i
obs
(p<
to
spe
Di s
ma c
fra

dl i mib/eweii gplgtf oachaned hindlimb) | esdsPR,han 1
bilized fracture 4dnmeaeimgtumwhedetac fuwnmlisit awe il g
ntained a significantly different hindpaw
er ved rianctnuoned mice, with femauen mawe seelidb
0.0001) and stride I ength (p<0.0001) than

weieqahrti ng faster than mal es, whil e males r
ed more quickly.

cusCuirondata show that combining-thheu®dhmetkb
hine | earning tools (PAW) significantly i mj
cture. This approachpegli socrevédienmepaiere|l € ns
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behaviors. The Blackbox system enhances the
pairel ated behavior quantification, providing
addressifmgpacpauste pain. The ability tootéaptare
unprecedented insight into the mechaniinsjnusr yund
pai n.
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Gambogic Amide induces Heterotopic Ossificati
Trauma modul ating TrkA+ neurons

Stefané,?NMgsnseh GChethiiekCase? PB8ganiaini AacewiWw James

Johns Hopkins Uni ver siUmy v erBsailttyy morfe, Vel Flhta , Ver
Sout hwhestern, Dal | as, USA

Abstract

Het erotopic ossification (HO) i's defined as
|l ocati ons. [ n t his process, | ocal stromal Cc
di fferentiate, resulting in pathol ogtiicssscuae t i |
including tendons, |ligaments, and muscl es.

The abnor mal generated bone and | olcmtowm r endan

studies, we observed thatedpornei geoWthpdmacadDir
kinase -AxpPTrlsA) ng ner vieiss ace etsrsal ma sdtiffties , i s h ¢
a necessary feature HO generation.

Her e, we evaluated the effects of Gambogi c ¢
peritendinous heterotopic bone after extremit
using the burn/tenotomy mouse model with or w
wer eowWwed by an examination of the i1i-Rapyrwandite
Mi cc€D), histology, and i mmoenodhiRNAo Segmiesntci n.g S
an increase in neurotrophindu<ii qirga leixrtg eang ttiyv it tr
TrAk agonism | ed toi ninngjruvrayt i ©int, e moy gerbri sk exp
antigens within the injured f@singdmal,i mragy da at iswhii tf
injury site <cells. Nine weeks after sinpfury,
heterotopic btomeataend ngniGhal s. I n summary, thes
site -ihryperrvation with increased vascular ingr
after trauma. In the future, modpbaenhdtnme&ndr |
prevent t-ihredducead maeterotopic bone formation an
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BiofiligreeE concept: innovative approach
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Abstract
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al procedures for -bpehebfraboedrandeali ght
al practice today. However, there rema
i ng the patient experience. By ared gi ng

, new possibilities emerge for fosterdi
al heal i ng. One such innovation 1is the
ynt hesis plates into biofil i-@gxrmee sgloat.e s
iofiligree plates (figure 1), i nspired

l'y participate in their recovery since
ries, patterns, or engr aevalngd .a O cteh & hpe
removed, t hese intricately designed pl at
| ery, serving as a sentimental item of t

o < o —T«Q o T
T D onmW O SO OO0

ss the biomechanical viability of thes
inite element analysis on a fractured
ed with those obtained with anndexper.
i onal plates. Results showed that both
The filigree plate exwibhtbdnel fghgh
ement at the fracture | immeer chieailn gp |5a% eh.i ¢
nthesis plates with filigree patterns
es. Beyond t heir functional perfor mai
utic dimension. By i ntpedri a@tnitrsg carnt biemtec
Y
h

2]

O "< O~ —~+—+~0D

ersonalized and emotionally meaningf ul
ways for enhanci ng -bpeaitnge nd ureinngga gtehme n i

Wy d®OT SOV SO

® o
N —~

owl edgments: This study was funded by Fun:«
ects -BXQLL12A2ART/ 2021 and 2023.15616. PEX.
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The Role of Mi ner al Het erogenei ty, Trabecul ar
Arrangement -Loenv eTli sTsruaecbecul ar Bone Mechanics

Edoar do PletrStn@&mlzdhe ABlexainfir AudHey SiMaakus A3 Hartm
Davide Ruffoni

IMBBM University of BKEIMMCMAPLICageéh,0lBel dinimersity of
| deuve, BelUdwuo. Boltzmann Institute’GofGAOVhEOkDgV!
of Li ge, Li ge, Belgium

Abstract

Trabecul ar bone is a porous tissue, with a m
mi crostructure. At the architectur al |l engt h s
(i .e. trabeculae). At the tissue | eveetls,eawiht ht 1
di fferent shapes, mineral content, and col |l ag:¢
heterogeneity and structur al ani sotropy on th
remains poorly undé¢rytedodnecHameaqcfalti rpashoepceuritaire s
were considered in individual bone packet s,

coll agen orgamoebaemonr abepgoastar bone sampl e wa:
crest of a healthy 93 vy.o. weaermna m.o nQu amatgii thagt i(
gener adiemMem®si onal maps of t he -anda mputad d ctommeqirt g
(mi €09 provided 3D information on the trabecul
By superimposing the two techar qas,cotnnta&mecu
oriented paral |l el and perpendicul ar to the

mi crostructur al ani sotropy. |l ndentation el ast
trabecul ae wusing nanoindentation ( nisk)p.y Sec
(SHG) was employed to assess coll agen organi z
and nl ND for all indents are shown in Fig. 1,
mi ner al content, the measured el astiiccuroarul u
trabecul ae, which were in average 1.38 stiffe
(Fig. 2) -dreefvienaeld wealniel | ar patterns in both tra
i separating different bone packieng waclke
aying differently oriented | amell ae. Not:
d a weaker signal (darker grey |l evels) c
her dedprleaen eo ff i douti | or ineanltsataroins,e amsa i S HG
coll agen fibril [ 2] . Thus, coll agen fi
cul ar axi s, this is consistent with the
ted in lIliterature [3putdaheseralremotdeb wol
pl ay between trabecular microstructure ar
mechani cs.

= T T 9 nw o —
5 —

>0 0o - =

[ ISimi t h Jecturanlal, of BiBogmeOH&ni cs
[ ol | i nMaeer®ahbhla0m20
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}-Perpendicular trabeculae
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Fig. 1: Average indentation modulus for speci
i n t wo categories: perpendicul ar and par al |
valNset andard deviati on.

A: Perpendicular trabecula B: Parallel trabecula

Fig. 2: SHG i mages of two analyzed trabecul ae

(B) parallel to the i maging plane.
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Understanding the behaviour of macrophages an
surface textured titanium discs for implant i
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lDepartment of Musculoskeletal Tissue Regenerati ol
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Regensbur g, 3 Nceew maemgyhnol ogi es Research Centre, Un
Pil sen, CzedNewepebhnoel ogies Research Centre, Un
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Abstract

Obj ecHiipreand knee joint arthroplasties requir
| ooseni n@nd Mmtaemxa uri ng has been shown to enhan

thereby i mplant integration with the surorcewsrnsd
are the interactions between osteoprogenitors
and i mmune cells are influenced by these tex
detail. The present work investi gmdcerdopghtag edsenh
on titanium (Ti) surfaces that are textured u
foll owed by | aser ablation with calcium silic

Met holds:grade 2 disks (d/ h: 12 mm/ 1.2 mm) wer e
Texturing (SPI G3, beam: 1064 nm, pulse durat
5000m, h: 300Omhtoaxitdu miiit)g.o( A TEieta rod -Himo{63 W

di scs were coated with calcium silicide (Cas$S
et hanol (100 %) coll oi dal di spersion (emul sio
controlls . malcHPophage <cell l'ine (n = 1) alnld hum
l ine (HUVECS) (n = 1) were expanded in cul tu
di fferent disc preparat i(othlBV ELts ) a aad enBHER) yx 0l1f0 4
cells/disc respectively. Live/dead staining (.
were performed for both cell types. Di scs wer

for vascul ar markers (CD31) and macrophage ma

ResuHUYECs exhi bictedd orieatidrity and increased
Ti di scs -Thadi ens ScvbCnt eCda Sdi2s ¢ s, HUVECs f or med
CaS-emul si on cToiatcdids cSSM but showed a homogeneou
emanced cel |l ul alri wWiiasiskl.istODi am ngTreveal ed vasc
bet ween HUV-ECsapndc@G@afel Ldli scs. Macrophages we
and metabolicalTiy tahcain v&8M sesnos LWi th ooatwind.ou:
| mmuostaining demohistantte®@abHitdL BT s, had a hi
proporti-loth3 ofosCiDti ve cells comfaredstce.corresftg
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Conclusion/ Ougnifexcuwintce: showTit hditscsovedatlked
CaSsf@Apports t he devel opment of vascul ar st
macrophages that would contribute to I mplant
or | at et ilnopolsaenni ng, thereby significantly [
performance within the patient.
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The Role of Mi ner al Het erogenei ty, Trabecul ar
Arrangement -Loenv eTli sTsruaecbecul ar Bone Mechanics

Edoar do PedSti @mtzazn €l , 2 leoxuainnd3r,e Auldeg o & Maa rkadl,s A
Har t mabhanvdi,de Ruf foni 1

1MBBM University of L2ii MMBOMA R | CgeholBied gUnimver sit
Louviadeuve, BxU wdwing Boltzmann I nstituted @fGAOst eo
University of Li ge, Li ge, Belgium

Abstract

Trabecul ar bone i s a porous ti ssue, wi t h a mu |
mi crostructure. At the architectur al l ength scal e
trabecul ae) . At the tissue | evel eadchls, t wahdcuwlidfoc
shapes, mi ner al content , and coll agen arrangement
and structur al ani sotropy on the mechanical beh:
under st ood. -lHevred, nteicshsaunei ¢fal t palbbpeultarsbone were
i ndividual bone packet s, in relation to | ocal mi

mortem trabecular bone sample was extracted from
Quantitative datkaoemr ait magieng efdqgiBrieln)s igoennaelr amaepds 20 f t

content, whimpetmidct omo¢rTgdpipy o(vimideerdo 3D i nfor mati on
net work below the exposed surface. By superi mposi
simirl Ca content and oriented parall el and perpend
address microstructural anisotropy. Il ndent ation e
trabecul ae using nanoindentation (rmslchD)y. (SdHGJ n dval
empl oyed to assess collagen organization qualitati
are shown in Fig. 1, demonstrating that for compa
elastic modulus tends ctud alre thiagheecru |l facer, paehripcehnn dver e
than horizont al trabecul ae. defiGnietadasne( Fag. p2ajt
trabecul ae. Discontinuities at cement | ines separ
some beughng packets displaying differently orie
perpendicul ar trabeculae showed a weaker signal

trabecul ae, i ndi cat i nap laa nhei gfhiebrr idle gareigeandta t @ wins e &
mai nl y -pflraomme icnol | agen fi bril [ 2] . Thus, <coll agen f
trabecul ar axis, this is consistent with the mech
literature [3]. Thesputrasubnal wmoddel nfor mnraavcelm t
trabecul ar microstructure and material heterogene

[ ISimi t h dburanal, of Bi3o mexh2Bni tsns Maetter%B,bl 2820
[ Rezni koBoa®kl ,al2Q15


https://www.sciencedirect.com/science/article/pii/S002192901000429X
https://www.sciencedirect.com/science/article/pii/S2589152919303692
https://www.sciencedirect.com/science/article/pii/S8756328214003901
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Bridging Bi ol ogy andVaBrgil meeziemg:GrRfe& s for
Therapy

| dan Rede&kmesknal Fasibadil , D8@amen, Srouji 1, 2

lDepart ment of Or al and Maxill ofacial Surgery, G
Medi cal Center, 2NhbaAzyaelil sFaeudtanotUniMedi si hye,
Il srael

Abstract

Over the past 25 years, or al sguamous <cell carcin
in young individuals without known risk factors,
Treat ment often requires extensioretirregselcanynsr arhe
creating sifarifailc aretf ecat s with | imited vascul ar su
perform substanti al autologous grafting for defec
to the extent o$hbdroth@ege asfcusafrityj ssues, l'i mited
mor bidity. Maxill ofaci al surgeons and tissue eng
inspired tissue replacements that reduce the need
Recentdpy,inB8Bd bone scaffolds have been explored 1
with wvarious materi al s and deposition str-ategi e:
engineered approach has beesmalbsdd mabomdhie@birsairmagb ea
bi omi metic extracell ul ar matrix (ECM), |l everagin
However, t he success of these constructs depends
the graft, a slow procesostilsat often ends with gr
We present a new approach combining 3D printing
vascul arized tissue grafts for i mplantati on. Pol
channels to guide axi al vessel formamidon heThast$e ats
stem cells to promote angiogenesis in vitro and i
scaffolds facilitate guided vascularization and
compartment i s i ntroduceidngwiarmi ostseaddmilads matornit
compartment construct undergoes implantation to f
study can potentially <create grafts with wvascul g
breakthrough towameedn addhebhgchimécahstructive toc
undergoing reconstruction.
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AV Bundle niche

m channel-laden scaffold

Supportive PCL
construct design
In vitro graftinduction

Bioengineered graft
implantation

Oriented

Experimental AbutSluipper t structure with orient
predesigned niwereseflsr. maBgr oHi gh res-ptiuni ed I

construct with oriented channel s. (C) Confoc
exhibiting deposbéeren (BRed)ECMNndf apill ary f o
Bi oengineered scaffolds i mplantation study.

§
HEE
2| -
> =
gl =
Neoti ssue ¢ Ay matli ocays after i mpl antation ho
visualized penetrating into -szladlfeddv e wlsar(
components from original graft st i(sRseude)s.. (MB)cr R
depicts host vraastciunlgatiunrteo pbeonreet ( C) H&E i mages
eryt hr-foiciyled capill aries penetrating into bon

Scale bar=50 Om(A), 100 Om (B) 200 Om (C)
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ATR inhibition reverses doxorubicin resistanc
increasing DNA damage response

Chongmiln? Rernanci § HBdrhizZiveek eny Duan

The Affiliated Hospital of QGUmigdamoms iUny vet sMit gmi Qi
Abstract

Osteosarcoma is the most common primary tumor
chemot herapeutic agent t o treat memdsorce @it man
multidrug resistance remains a significant obs
f oor st eosarcoma patients. Our priied assgue@iceé asha
Rad3 related protein kinase (ATR) expression
patient survival and | ess necrosis following

ATR inhibition suppresse-cande lddoespeeg omderftermdn menr
induced apoptbeisurrent study, we further inv
ATR in doxesiudbtiantn osteosapeoimhi c eil8iRiRiaBVALT &Rr

applied to determine the effect of ATR i nhi't

doxorubicin sensitivities. Expressineoni sbantp
osteosarcoma <cells were i1identified by i mmuno
were a@aea@miby Western bl otTherdr dd wiwvt sc ys hoanea d yAT |
i n d o x erreushiisctiann t osteosar coma cell s not onl
proliferation, but al so significantly and sy
doxorubnciamddi ti on, c o mbi n a8t2i20 na ntdr edaot xmoernut b i weii tnh

Chk1l phosphoryl ati osH2WNKi lexpi@ssieansi mond PARP
consistent with the 1incr eaFslionng cD/NAo ndeat mayg ea nrael s
demonstrated tihan AdRnt ehabts the G2/ M phase |
damage repair, enhances apoptosis and promot e
as critical to osteosarcoma proliferation an
Therefore, thei mhkdiddittiioomn otfo A Rst andard doxor ul
treat ment strategy for osteosarcoma.
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RegenerationSiode CBone cBéfects in a Rat Mo d el
Bone Matrix narechsiaw Pul sed Ul trasound

|l eva Gi'moMamhnds Li utividrda iAH tkesinlda’s Mawmgdaluagas®Pransk’

Pedro Gonkegsi di jud Gimolilnas

Depart ment of Bi ol ogi cal Model s, Il nstitute of B
University, Vi’Bon e g b blLa rt ahtuoarnyi af. or Bone Metabolisn
Faculty of Dent al Medi ci ne, University of Port o,

Abstract

Cri tsiiczeeld bone defects pose a persistent thera
maxill ofacial surgerfyhedlbengocaphaecrty, mhitghl isg
more efficient regenerati ve appparcokdeanimess .grlarf t c
Ssystems ar e frequently empl oyed due t o t hei
regenerative efficacy dismizneids hkesf eicnt sl. arTgpe adrc
' imitations, adj unct-iintee ntshietrya pp welss esdd@hl nlarsa 4 muwn
invasive modality shown to poOobmoee ghomedr épack
although its potenti al remains | argely unexpl
Therefore, this study expl ores t hemicnoembailniezde da
bone matrix (DI ZG), us e dp acsk eadn soysstteeom,n dtuac t a ¥
potential to enhance b®heredegaheantabndehects

Cr
fi
S i
pe
as
ev

iczeeld cal vari al defweecetkt dweVi stareateéed.i Thel
d with DI ZG, while empty defects served
was applied for 15 days at aer i-ramd@&ksity
d. Ei ght weeks after i nitial def ect f o
c
a

+

S

sed usompgumedrpobomography, and histol ogi
ate tissue organization and DI ZG integr

(

QW = = =
— o — o —
cC »nw o unm o

Re
s u
0s
fo

t s demonstrated t hat DI ZzG significantly
ssfully integrated withhhmphastatisesuesbyp
i nductive <capacity. LI PUS treat ment for
tiimonr ddgysi ng osteogeni c f-gprcaf,t pianmttarcfud ae.l vy
t h |l ocalized stimulation did not result in
bo vol ume. A similar effect was oObsreatved i
significantly increase bone volume but promot
compared to unstimulated control s.

S5 F 0w
®»w 300 C
D O d® —

The | ack of a significant incrdaseci nfobomat iv
regardl ess of whet her DI ZG was dssag@gdest st hbaad
weeks of LI PUS stimul ati on di d -sntoages ulbsmnten
regeneraveonhelNess, LI PUS enhanced early ost et
newly formed bone maturation, particularly at
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suggest that the regenerative effects of LI PL

stages, as the interplay betwepaaokemecdhpnnt em,|
bi ol ogi cal response progresses. Future studi e
and/ or | onger stimulation periods to deter min

regenerat-panoked tEyeeems over ti me.
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Adaptation of the mouse tibia to fatigue und:
l oadi ng

Claudi a l,Si@leaiirnggVAaoewreeando A St adel mann

INO Research I nstitut@CSmhavdasn Bittkdcgha,é tUnSess.d. KI i ni k,
Switzerl and

Abstract

Stress fractures are not yet fully understood
to the increasing prevalence of insufficiency
the elderly. Stress fractures |lécékedymagee ed aps 4
by repetitive |l oading. Under nor mal circumst a
however estrogen deficiency, corticosteroids
this process. The study ai med dat aetvled ompe aap anmu
bone to fatigue | oading in the presence or ab
84 female C57BL6 mice were divided into 6 gro
at week 12 (W12). From W20 on, groups 2 and 3
received a CS (Prednisolone). Frdmwwegd amj al
laddedl 8§88, O0.5Hz wuntil 140% def or-Bnaweroemn maot 3l0da¢
Group 5 received anal gesi cs -wenrelkyl.y Twhiet ht inbiicarso G
sacrifice, tibias were tested in axial fatigu
The number of | oading cycl es unt il 140% def
(1500N1000 cycles) but by W4 all groups had ¢
Groups 3 and 4 exhibited the most notable incr
volarm( BV) at proxi mal tibia (Fig. 1B) , reachi
significant changes were observed at the di st
Dynamic microCT imaging revealed that bone f ol
to homaded tibias, while resorption showed onl )
of woven bone was observed in the proxninall r e
tests demonstrated that these tibias were sig
no-hoaded controls. Histological observation ol
that they occur very rarely.

Our data indicates that nevdéan owiuteh | ioratde mge wne e
does not accumul ate enough to significantly
estrogen l evel s, bi sphosphonate or corticos:c
mi crodamage after fatigue | oading ywaess.alEsvoe nc
when fatigue |l oading exceeds traditionally ac

can still stimulate bone adaptation rather th
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Devel opment of a PrototypbPepMoaseded oTFTi biaaler Rl a
Bench Testing and Fixation Studies

Ant zel a T,z aPgaiuoll?|@sorriared | f,21 iBbmgs 2A Russell

IBi omi met i l nnovati 8mMBC Bliiomeerd ,c kL,i merreilcakn,d .1 r el and

Abstract

Lat er adle psrpelsisted ti bi al pl ateau fractures (Sche
common tibial plateau fractures and pose consi
of split fragment s and articudbear idregprtegyapiacn
Developing a testiiam emdbealchi s cruci al for ev
optimising clinical out comeisn \aimndomaledues higng.e
study pr esstna gge ama dweol devel opment prforcaecstsurienc
model usi ng Sawbone (Fig. 1b) to simulate t
devel opment and val i cecat iwmeemd ttihkei anopmledt fi or i@m.n
approach aimed to provide a robust and reprod
fracture stabilization strategies anidn fvixwaoi o

testing.

The Sawbone (SAWBONES, USA) prototype replica

l'1 fractures, including a standardisedl0atera
mm) , a controlled split of the | ateral condy
compromi sed stability. I nsights from the Sawhb
exwiethheep tibia model to mimic clinically rel
Ssubstitutes, including #adhdaanangd padpesitbes wintd
no-adhesive void fillers, were injected into

compression testing with a Zwick Z2.5 Testing
conditions o0bsecrbveeadr idnugr iancge kwwieigtlgibetsp. tTihbei a mo d e

lc) effectively assessed the mechanical prope
stabilisedéptesaedspractures. It also all owed
mechani s ms, such as sdre@ulraeifofucdtialrduircsep laancde noe n't
valuable insights into the stabilisation pertf
These models offer a reproducibl e, standardi s
fracture stabilisation and fixation strategie
fracture patterns and | oading scengrioms, bitvhoi s
ani mal testing while accelerating the devel op
and techniqgues into clinical practice. The pr.
for evaluating fracture st abe |piesraftoiromma nnteet hiond sc
| ater adepsplised ti bial pl at eau fractures, en

advancing ethical preclinical research.
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Schatzker Type II Sawbone Model Ex vivo sheep tibial model

(@) (b) (©)

Fig. 1: Development gtepgessefd tthdediladt e alt esapl i
Clinical representation, (b) Sawbone prototyp
Exvivo sheep tibia model replicasing clinicall
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Hepatokine AGP2 Medi at ed ndPlheyesd c BloneEX Augime @t
throughBdane e$i gnaling Communication.

Zhengl i,A Weiu 2HuBingChen

IResearch Cent er-aifdeerd @anmputRirscovery, Shenzhen I
Technol ogy, Chinese Academy ofDepairemeeas, o$hedrzhheo
Surgery, The First Affiliated Hospital of Chongaqi

Abstract

ObjecPhysical exercise has been demonstrated to b
t he mechani sms behind physical exercise induced o
from developing fexercise mimeticsoumaderssiosttsosdth
|l iver as a centr al regulator in metabolic bone di
the role of AGP2, a hepatokine, i n moduliantdiuncge do o ne
mechani sms, with a f oc Wsonen amaoavw oA GPR2m rbeyg udoadtued sat i n
osteoclast activities in response to physical exe
Met hoWes employed a multifaceted approach, includ
expression in hepatocytes and biochemical assays
exercise, we screened and evaluated AGP2 express
t hugoh proteomic analysis. |l s pmccéj cwedeludd oiafeidon o €

overexpression models to assess the -edfeceshondl &6
and base editing, we analyzdadimi hteppraeg olcadteysl dtoi am
regulatory mechanisms of AGP2 =expression during
experiments to assess the impact of AGP2 on ostec
t hrough biclhag eWntn/ st yway.i ng pa

ResulOus results showed that exercise significantl"
human participants and -smmpasefmoddébet HoepabobckhkGR2 e

anabolic effects of exercise, evemfaftfrabteicudg atr h é ¢
cortical bone. sieamnwhicl egvelriex@r essi on of AGP2 r
ovariectomized mice, confirming AGP2' s -iorsdwreomgdEni c
AGP2 &expression is reguhated By bhet iIBK1Hacite,
| actate accumulation during intenfseatexmarmcisiegnaAl

pat hway through interaction with the LRP5 receptor
and activity.

Concl uGuronfindings provideomneamsagihss idewntitthei ng vAa(

medi ator of bone anabholducmdt medadlmlexerscigaal i ng.
the potenti al of AGP2 as a therapelbtccbbaegaet sta
particularly osteoporosis, by enhancing hepatoki n:

for developing new strategies aimed at Hdmepriowidng |
factors.
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Si ngled | and spati al transcriptomics reveal
bet ween synovium and cartilage in human haemo

Jiong JiYwmfgarcwHaiialni,n Yang

The First Affiliated of Soochow University, Suzhol
Abstract

Unravelling the mechantiaimk obbetnwoeleencuh@amancr oat
synovium could help unravel the key pathogene
therapeutic strategies. Here, we analysed the
i mMmuman osteoarthritis (OA) and haemdgdhiRNA
sequencinge@9cRNAEel , as wel |l as the Wenterac
profiled the transcriptoaeelsl so)f armhdnsymecyit @syt
cel losl)atied from OA and HAepht ir eWdldiutdicora.i i e g
synovial and chondrocyte cell types in haemopl
we identified abnor mal mol ecul ar and-cdél |l ul a
exchange communication iThishsetkdgepenvi desmeit
panoramic cell atl as ocfel H e noopmhmulniiac.atAlotne rbeedt v
subtypes mediated through specific signalling
uder!l ying mechani sms associated with the progrt
the changes in synovi al and cartilage interre

and suggests mechanisms that could serve as p
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The mol ecular path of PRP formulations on o0ste
a tight therapeutic window

¥zge BoyacBioljgeul, RBakakz akhi da&KmPluanadf a tFed 2zadbi er 3,
Kor kusPwez4ek Korkusuzb5, 6

lHacettepe University, Graduat e School of Sci e
Bi oengineering,2 Atneklaerma ,UnTiuvrekresyi.t vy, Faculty of Medi
Bi ochemistry, Ak aetat epleur Weiyver si ty, Femeaottyof of

Anal ytical Chemi stHaycetAnkmae aUniTue keiyt vy, Faculty of
Sports MedicinebHAckataepe TWnmkeewr sity, Faculty of
Hi stol ogy and Embry®&IMEFgW, MEMSaACekmntriearr, KByr key

Abstract

Osteoarthritis ( OA) i s a joint di sease t hat
degeneration and regeneration in articular <ca
ti ssues, known as the |l eading caugéd)of Pdiasabe
rich plasma (PRP) attracts attention as one o
in the treatment of OA, however, its composit.i
of action on OA remain uncl ear. Herei 8F we h-
mi ght regul ate autophagy, apoptosis and proli:
therapeutic dose window in vitro. PRGF provid
OA chondrocytes by i mmunofluorescenceptAdtiicve
cel | number in OA chondrocytes compared to h
reduced the rate of early apoptotic cells and
and healthy chondrocytes by flow cytometry.

agrecan | abelings by immbaod| B-BBEscxemessands
ELI SA. PRPs might-esgevapps oacbtufoirngi agnosi s

in the c¢clinic at a tight therapeutic window.

KeywoOdseoarthritisgsi ¢OA)P,|] aPmat € IPRtP) , Aut opha
Apoptosis, Regeneration, Chondrocyte
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Chondrocyte mitochondri al dysfunction as a t
identification of a new mol ecul e

Luci e LDaRicermai  @uwiah eL eDeMeoniméi n‘a Boni s, Hdloga h'g Vezi e
Denis 'WaABtoi hhd®Ha mel GUYi Mesite i d'-,BoQiltaeitr’e Vi natier

INant es Universit®, Oniri s, CHU Nant es, | NSERM, F
44000, Nant éCse,nt Freanfcoer. Experi ment al Medi cine & RHh
Research I nstitute and Barts and The London Schooc¢
University of London, London, United Kingdom

Abstract

|l ntrodOsteoarthritis (OA) is the most prevale
degradati on, subchondr al bone remodelling, al
di semscei fying drugs are currently available.

defecxiidat iove phosphorylation (OxPhos) and f av
Therefore, we aim t et addegveetleadp smirtad cehga nedsr ibay e x

t hat enhance mitochondri al bi oenergetics in
struotfurmi t ochondria between nor mal and OA cz¢
mol ecules for their ability to i mprove or res
Met hGédrtil age samples were obtained from the f
knee joints of-spagieem®As Wbt Imi enci ze age and a
matched samples were collected from both wund
cartilMhhegesampl es were prepared for transmiss|
all owing the characterisation of mitochondri a
using QuPath software. Mitochondri al DNA ( mtcC
number . Tobi aevesgetics functi on, ATP rate a
performed on chondrocytes isolated from nor ms

SeahorBARl.BA, nobiletin,1@an@Mbfeamf2dhlatwern ®.slcr
potential t ohonso daucltaitvei tOx A n OAC.

ResullBEM analysis indicates an increased numbe
compared to nor mal cartil age ( N=3, 10 cell s
significant increase in mtDNA copy number ( N=E
in mitolchonothbema i s observed by TEM in the dal
undamaged OA zones (N=3, 10 <cell s/ sample).

unchanged in al/l groups. I n vitro, ATP rate a
for OAC (24e%) tcoomp@r ( 40 %) (N=4, N=2) . Among
bezafibrate (1 OM for 24h) tends to improve n
OAC (N=4, p=0.0571).

Concl u@urmnresults suggest t hat OA cartil age

mi tochondri a. Ho weedrietri, on anlc | awwasri toinl aoade asampl es ¢
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these obs&hvatipone.nti al i ncrease in mitochon
associated with a reduction in OxPBeszafaichin at &
per oxi some -agpcrtoilviafteerdatroecept or (PPAR) agoni st
OxPhos function in OAC. Neverthel ess, we stil

can boost ATP production by improving@gp@uRhas a
potential for OA.
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Novel approach to identify disease severity
patients based on gene expression changes in
association with electromechanical properties

Jérg A Gaowsaaarmnla, 2 ,Mi t ¥hé ke molrvekainl , OsAigmreisiel, Berett a
Piccblbkaéas IHnés I1Hohanmii md ,XXugehl3i,kaSMeyanlUMechgkl &,
Sch?2 ubAlianiln, S/ahl ielnli 1 ,na Edlia d dSicrhiuleRpalcahcel 1, Ketahbk e & k a
SaxeRdt er RiAlhmmracHHt, Jideihteme @P&rusd t3gn Jacobil

1Novartis Biomedical Resear2chn dkgpseald,e nBa Leln,s ud wiat:
Switze3Praammdi.sk!l i ni k Rennbahn, Muttenz, Switzer!l anc

Abstract

Traditionally, cartilage Ppemansaoatsptionme peamfadnrn
chondrocytes harvested from the outer | ater a
comparison with material taken from the inner
aprpoach with visual selection does not all ow
descriptors of cartilage damage. As an alte
todenti fy mol ecul ar signatures-danhaage auwsei n@
el ectr omedhasmsiiddlcat i on( Biyo mMamerntoBreelsltMa pb-l i sh a
score as a proxy of cartilage damage. Genes w
synovial fluid and pl asma pr otSeoomae oagn acl ylsnics) .u
Hy pot hTehsei si:denti fication of cartil age-sdcdamage a
will i mprove our -patdleclisd g@inegds ngnadff &OAiI | it ate ¢t}
novel disease severity plasma marker candi dat
A prospective cohort study was -sbadectkecdei ©OA
schedul ed for tot al knee arthropl asxy. T
viebectromechanical properties of the tibial

wer e evausuiantge dArt hr oBSTTM. The devi ce measu
gener ated during a rapid compression of t he
mi croel ectrodes -slpyhienrgi canh andemter, and cal c

parameter (QP, gaemkeirtarta rnyg wnihtesa)t, map of <cartil
tibia plateau. Guided by this heat map, we co
1200 cores) from the tibia plateau across the
for RNAseq analysis.

ResuWeésidentified 31 genes positively associ g
SERPI NE1, CRTAC1, TNFSF15, GAS1, TNFRSF11B,

CXCL14, NPTX2, FGF9. A negative association wi
genes, i MMP @, ngRZB, BST2, LAMAA4, FBLN1, | BS
proteomics to our analysi s, we i dentified 25
cartil age damage (QP) and associate wi t h Sy
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abundancegwaddéd. KE&ever al recently identified st
(Kraus et al 2024) overlap with the <cartil ag
including wupregul ated CRTAC1, COMP, APOB and
FBLN1.
Concl ubseitoenr:mi nati on of el ectromachahiageal i gpr ap

promising method to guide transcr i ppatneo lamgpy y
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Characterisation of Cultured Hu man Chondr oc
Oxygen

Benjamin ,Golhpyedts Muhammad, Rawi ya Al Hosni , [ I
MacMi |l | an, Wasi m Khan, Stephen McDonnel |, Mar k Bi

Cambridge University Division of Trauma and Ortho
Abstract

regenerative medicine, therapies |ike auto
eat chondr al defects. ACI provides potenti a
ti mately constrained by-tsepenciofuitac oinmegsi. € eldthiamr
|l ture conditions during manuHacéeurwewe maypber
pothesis that a chondrocyte culture using a
i mproving extracellul ar matri x i(E@M)e pro

I n
tr
ul
cu
hy
by
environment .

We isol ated human articul ar chondrocytes ( H.
repl acement surgery and cultured them until 8¢
(21%) ceThes were then divi deodkyagred dWwRI%)u-roerd sutn
oxygen conditions. We t hen condRruCR,ed anAdl P/
i mmunocytochemistry (1 CC) to assess the specif
l evel s.

Short exposure of HAC to hypoxia increases t
COL2A1, SOX9,andCANt 0 €OMPCRXxXZAMNACANXpPression
was also confirmed at the transl ational l evel

i's @wekbumented that O/Lp2oAxk par eesl seivoant,e st hi s ef fect
a short exposure period of 48 hours.

RFTPCR results indicated decr e a saesds oecxi parteesds igoenn
TNRnALuB der hypoxic conRUNX&Xrmpg .e slsn ocno n tnrca s«ta,s ¢
wi 1 hleevel s. However, hypoxia inhibited the tre:
as cytoplasmic RUNX2 expression was not det ecH

The increased abundance of RUNX2 transcripts
cytopl asm. However, the RUNX protein | ocalise
both conditions.

There was no significant changePCR. TNAe&PGNI Eo
|l ocalisation of protein across the cells high
hyaline chondrocytes embedded in cartilage un

Hypoxic conditions showed a denser ACAN patt
Additionally, increased |l evels of acetyl ated
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nvironments,
ytoskel et al

tress.

where tubulin acetylation is bel
structure may prepare cells to

Met abolic differences i n tyhtee sr actuilot uorfe
n nor moxi a

nw O O

versus hypoxia were observed.
| n concl usi on, short exposure to hypoxia ©pr
component s’ deposition marker s, potentially e
Singlél transcriptomics is underway to unders
ppul ati ons exposed t o hypoxi a and whet her :
chondrocyte matrix producti on.
Hypoxia (2%) Normoxia (21%)

254

Fold Change
Fold Chunge
L T %«
%
2
%
Fold Change
, 2.8 % ¢ ¢

R
&
T5G6
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: 1 1 RED DAPY RED DAPI 2 RED DAPI
1 4 J
&2 1w
3 ] H H
E i, 3 i..
: ol “
&8 & & R
L u ol & K
CoL20AP COL2 Green DAPI
e n coL2 COL2 DAPI COL2 Green DAPY
. '
S}
,..
5
i { i l
1
: b ACAN Red DAPI DAPI
ACANRedDAPI  AC DAPI
G e
" P g

Rt-PCR results show that short exposure of primary human chondrocytes to

hypoxia il

the exp ion of

genic genes COL2A1, SOX9,
ACAN, and, to some extent, COMP. COL2A1 and ACAN expression

ICC results show that short exposure of primary human chondrocytes to hypoxia
caused an increased abundance of RUNX2 transcripts that was not mirrored by
protein levels in the cytoplasm. However, the RUNX protein localised in the nucleus
was the same across both conditions. ACAN had a denser pattern in hypoxia
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Chemi cal |l nduction and Regulation of Function
Fengji,NafaoGMemrggt i an Fan
Chongqging Medical University, Chongqging, China
Abstract

Chemi cal reprogramming provides an unpreceden
fate and generate desired cell types, includirtr
and controll able manner for bi omedi ctaslmaappl i
somatic cells can successfully acquire plurij
enabling the control of cell fate progressi ol
drug targets, promoting chondrocyte( EICM) er en
production while inhibiting i1inflammatory med
osteoarthritic (OA) articular cartilage. By er
more adaptive state, chemical smalpbhbtmolteall an
ability to maintain cellular homeostasis in d
a small mol ecul e compound extracted frem cini

infl ammatory effects through the NLRW®PS3 tiomfl a
investigate the therapeutic effects of CA o1
mol ecul ar mechanisms of regul ation. CA promot e
COL2 and ACAN, -amsf lwaiima tas rda raftnatlcOt) oLrwsh i Il Let hien hi b i
expressiomfobammaboréd dmcWONBCA28/ 1 2 dealdlus.edl n
RAW264. 7 andcelTHRB, CA -1y @p,r easnsddlsENEl s and enha

|l 4 andOl lexpression-arthnhcuwliavro, i njngatai onerogf CA
promotes cartilage anabolism, r edueaess oicnifaltaenim:
pai n. DARTS and mass spectrometry analyses id

specific binding targets and major domai ns f
attenuated the regul atody efilecwhiaeh CAudnd OGEI
restor eax poryesrsei on of Pl GR. -kFuwrctkhoeurt mocrheo, n dirno c R It
i nhi bitory effects-oBofp h®ss pchhmoryARtamd NMWeee dim

expression of PI GR partially restored these i

effects in promoting car tiinlfagaemnmean alro/l ifsanc,t oirmh

aninflammatory factors, repairing &wnieatijmg n®A

pain. Mechanistically, CA specifically binds

YAP/-8BF pat hway, thereby mitigating i nfl ammat c

findings provide theoretical and iecxaple raipnpelnitcaalt
OA

of CA in treating
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POSTN potentiates chondrocyte hypertrophy
osteoarthritis

Rui ydinmgngbDongQuan Shi

Division of Sports Medicine and Adult Reconstruct:i
Nanjing Drum Tower Hospital Clinical College of Na
Chi na, NANJI NG, China

Abstract

Osteoarthritis (OA) is the most common degene
|l oss as the prinChroynmdp atclyd @ e rheyspiesr.t r ophy, gove
expresserdel Ruretd transcription factor 2 (RUNX

(COL10OAl1pl ays a pivotal role in the | oss o f
degenerati on. However, the molecul ar mechanis
are stildl | argely unknown. We conducted a com
and pr odaetoamneobt ained from human <cartilage, | €
di fferentially expressed genes. Subsequently,
these genes and indicators associated with <ch
(POSTad) a potenti al reguwl athars iwo rtkh i swep ri cncveessst . i
POSTN in chondrocyte hypertrophy and I ts i
osteoarthritis. Our research revealed an wupr
increasmedini omc }the hypertrophy in both human and
OA modelar tiirctud ar Il njection of l entivirus ta
si gni fiincpaendteldy t he progression of osteoarthri
synovial iiomf,|l gramatt swelling, and osteophyte f

decreased the popul ati on of hypertrophic c h
analysis revealed that the downregulation of
expression omfscrhetkewnw trmrator RUNX?2, which is
chondrocyte hypertrophy di fferentiation. Con
decrease in the expression of downstream ge
regul ated by RUNX2v,eltyheirnehbiyb ietfifnegc chondr ocyt e
our research unveil sinthfeaci dli ¢ atoifngP OSHTANNndr oc
positioning it as a potential therapeutic tar
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OQutcomes of Meniscal All ograft Transplants: T

Rakan KabPaertietri Davi es, Al exander Gl over, Paul Jern

Robert Jones & Agnes Hunt Orthopaedic NHS Hospita
Abstract

Pur p.oPsaer t i al or compl ete | oss of the meniscu:
l eading to the potenti al Mefniisnccarle aasleldo gcraarftti |tar
( MAT) is a viable option to reduce the assoc
defci ent menisci. The aim of this study is to
centre, throughout the |l ast 10 years.

Met hoCosnsecuti ve MATs doniel haet Ra bteertt iJarnye sc ekn tArc
Orthopaedic NHS Hospital were identified. Pat

used, concomitant surgical procedures, l engt
includiabm(&gehes), graft -uphaarnadct eomplti cat i ofl
recorded and aopé¢yastidve ALPOEBOI mMm score < 65 wa
failure

ResuAttsotal of 56 MATs wer e ORedr fwa rt the ca  brmeetawe epm
at the time of surgdmy . of32301 were (framdesl and

with a mean Charlson I ndex of O0. 48% and 52%
respecwitvlel 48% to replace the medi al meni SCuUSs
meni scus. 31 patients (55%) have undergone adc
PT23% Osteot omy, 32% | i gament reconstructi on,

combation of the aforementioned. The meidan | eng
6), with 33% day case operations. 82% of the

bony block with a mean all ogria4i) .dolnyshalgn 3d
i mprdovley a mean of 3D627p0inBYd % hangesubsequen
the same Hpeeaposely with a 20% Graft failure
4% devel oped symptomatic arthritis which requ
The oatenfection, DVT, CRPS and stiffness was

Concl uMAToni s an effective treat ment for meni s
function and all eviates pain. However, there i
and associated complications t hat-opsshroaulidv e b
di scussions.
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Learning Curve for Meniscal All ograft Transpl .

Rakan KabPaertietri Davi es, Peter Gall acher

Robert Jones and Agnes Hunt Orthopaedic NHS Hospi"
Abstract
Pur p.dfeeai scal allograft transplantation ( MAT)

and pain in patients with symptomatic defi ci e
orthopaedic procedures, there is a | earning

| i tuerreat Thdrhef ocariem of this study is to determ
|l earning curve, using our data throughout the
Met hAAdsilat abase of MATs dohkre aRobeteriomaey &eAMd
Orthopaedi ¢ Nw#BSs Hiuossepd ttaol ,i denti fy all operatio
A poptrative Lysholm score < 65 was regarde:q
measuacfest he | earning curve including tourni qucé
surgery on the same knee (SS), | e ogptelr av i vet
complications, were analysed.

ResuAttsotal of 56 MATs in 55 pati-2Mhasds. wlehree NAT
procedure was associated with a | earning cur Vve
and SS (p < 0.05). When comparing the first |
casesSroup B), the mean tournigquet time was 11¢

mean LOS of 2 vs. 1 day(s), respectiivde)l yvs.The
0.3 (RaBye B3% had a MAT tear and arthomtas r
compared to 12% and 0%, respectively. There wa
in Group B. Group A had a 67% graft failure
postoperative Lysholm score for Group A was
diefrfence bet wegnamdoegp gsReOMs of 21 and 29, r espe

Concl usheoenMAT procedure was associated with a
tourniquet time, MAT failure and SS. This shou
knee surgeons embarking on having MAT procedul
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Meni scal Al l ograft Transplant s: Oversizing t
| ncreasespeRaostti ve Complications but Does Not A
Rakan KabPaertietri Davi es, Peter Gallacher

Robert Jones and Agnes Hunt Orthopaedic NHS Hospi"
Abstract

Pur pokneder si zing the meniscus graft i n menisc
been reported to negatively affect the outcom
at the effect of oversizing MATs on clinical

wlet her oversizing the MATs affect optereatad ovomglyi.

Met hAAddat abase of MATs dofhlee aRoleteriomaey & eAd

Orthopaedic NME&s Hotpickald, to i1dentify al/ op¢
inception. Patient demographics, operative t
procedur éns,ofl esnnigay, patient reported outcom
characteristics and di mensioamps angli cg mphe cMRI o
recorded and aopé¢yastidve ALPOEBOI mMm score < 65 wa
failure.

ResuAtsot al of n 565 MAdsi ents wer e @Rdr2f4o rwmetdn bae
mean age of 31i 46)s. (4@8%gand752% were done to
meni scus and the | ateral meni scus, respective
di mensiormanbyfa2m64 mm3(RBang®&fO0Owhich 12 (41%)
by ®#58m and 3 (10%) by > 5mm. Oversiziiig the

5mm, were associated with an increased rate o
0. 0Dt not when the grafts were oversized in
associated with increased rate of -cpematailveor
peri od.

Concl usccoenpting an al-bogmafitargbkat i hs | eoBpgt h ( A
templating increasesepéhativeetompbdcafi ppstpa
MAT t elafrfsorts should be made by the surgeons
provi de awhbogt gmiagsmatch that could affect out
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The choice of fixation device or t he number (

affect t-chpeer@o s tv e complication rates nor p a't
foll owing Meniscal Allograft Transplants
Rakan KabPaertietri Davies, Al exander Gl over, Paul Jern

Robert Jones and Agnes Hunt Orthopaedic NHS Hospi"
Abstract

Pur pdse aim of this study is to investigate w
sutures used or fixation device for securing
our MATs, at a tertiary centre, throughout t h
Met hAAdsilat abase of MATs dohkre aRobeteriomaey &eAMd
Orthopaedic NW&s Hosepckad, to identify al/l op ¢
inception. Patient demographics, operative te
suturesLyssheadl,m scores, subsequent surgery on
complications including stiffness, failure an

pootperative Lysholm score < 65 was regarded a

ResuAt sot al of 56 MATs in 55 patioRd wertd pe¢
mean patient age at the timed40)f. s48Yeangdobd?2 By

done to replace the medial a n8d2 % aw eerrea | menmeinsi cs
all ogradt 188l wi am a bone block. The majority
tightrope for the posterior horn (71%) and B
Mul tiple other fixation devices were wused.

compl hcataonlure, stiffness and MAT tear rates
no. of sutures wuisle2ad wwaist h8 a( rnaendgieans of 5 for al
and 1 for outside in sutures. Suture dry,pes o
failure, stiffness and MAT tear rates nor nee
device and the sutures no. or type -oupseerda twevree
Lysholm scores (p > 0.05).

Concl u\seiiocnher the fixation device nor the numb
influence t oeperattae vef cponptl i cati ons including
patient reported outcomes foll owing MATso. Thi ¢
be used and-apsoviadeg te the surgeon when it ¢

t he MAT.
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Al l ograft Donor Age and Gendaepe rDateisv en o@u tlcnof nhel
Meni scal Al lograft Transplant Surgery

Rakan KabPaertietri Davi es, Peter Gall acher

Robert Jones and Agnes Hunt Orthopaedic NHS Hospi"
Abstract

Pur pose

Sever al prognostic factors for meni scal al |
described in the |iterature but none on graft
is to determine the effect of all ografAtTsdonor
at a tertiary centre, throughout the | ast 10
Met hods

A database of MATs doneThet Raobteett iJaomy scentAg
Orthopaedic NME&s Hotpickald, to i1dentify al/ op¢
inception. Patient demographics, operative t
charactiemadglsudicesg donor age and gender, subsenq
(SS) and complications wereopecatided hBnpdhahml
65 was regarded as a clinical failure. Patien

Resul ts

A total of 56 MATs wer e2 @24 fwirtme d5 ® eh aveiemg 20d
data. The median all ograft 7d4o5n oyrr sa)g ewiwahs 3248% ya
from male and femal eAldloomgpmraf,t rBemperctgerdegr wa
wiht i ncreased rate of complications (p = 0.1),
positoc analysis using the Bonferroni s 7mex&.od
No Allografts donors were aged > 45 yrig.h Al |l c
increased rate of complications (p = 0.59), S

Concl usi on

Rate of MAT complications, SS or failure was
all ograft donor age or gender . As |l ong as th
i nformation expands t he s ealsescutriaonnc ec rtiot emrhiea saurmc
it comes tissue selection from the allograft
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MRBased Assessment of Donor Site Healing Folll
Cartilage Regenerati-om &ft h. InedearFol | ow
Rakan KabNirciotlias Dziadul ewicz, James Richardson, F

Robert Jones & Agnes Hunt Orthopaedic NHS Hospita
Abstract

|l ntroducti on

Heal ing of the donor site following Osteochont
not been evaluated. Magnetic Resonance | magin
assessing donor site recovery and cartiimsage r €
to evaluate donor site cartilage regeneration

Materials & Met hods

A database was used to identify OATS cases fr
potper ati ve MR I for various reasons. Pati e
regeneration procedures perfor med t o t he d
demograplkiras, veptechni ques, donor and recipi
I nternati onal Cartilage Society (I CRS) gradin
Magnetic Resonance Observation of Cartilage R
applied tohadedqealmitnye daf cartilage regeneratio
operative MR images by two independent assess

Resul ts

14 patients (mean age of 34 yrs.) met the inc
the patella (36%), | ateral femor al condyl e (2
a mean | CRS grade of 4. The meaertat meelf MRh sva
yrs. (range 0.4 to 7.1 yrs.). 50% were perfo
additional procedure performed at the time of
10 mm plugs taken respectively. Donorasdtes i

medi al (19%) trochlea. The median MOCART 2.0
3590) with exadlelremteliimtberd ity (1 CC=0.86) .

Concl usi on

OQur findings show good robust donor site heal
foll owing OATS, evidenceudp bgf MRI 9 ayear sneahh ifs
assurance regarding the reliability of OATS
defects.
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Causal relationship between hallux val-gus, f
directi esmaripltewanendel i an randomi zed study

Chengj ¢ EamagzhouweHariu

Fujian Medical University Uatihen FHospi tASfIf,i | Fatkd
Chongging Medical University, Chongqging, China

Abstract

Obj ecttreees ous research has highlighted a nota
and FI at Foot ( FF) a mpantgi ehsttse.o a¥etth,r i tt h s r{ &OtAY
relationship among these conditions remains

Mendel i an Randomi zation ( MR) to explore and

bet ween HV, FF and OA.

Met hoAddd:i rect i-onanmd!| ¢ woR was adopted to researct
bet ween HV, FF and OA. The i Egwyersanwdamwieamgdhe ewle
estimator met hods wedrie eucsteido ntaol ecsatui sneabtleg sbeiect s
were performed using R software version 4.3.1

ResuHYshad a causal effect on <SPEA. 8% e shiopf COAA
OR: 1 .P% 3, 1053¢ knee OA=50B45%. lhfand OAP=90RISE. 17,
finger OA: P=0ORE33e 14 humOR: QA28 , 459 e and FF
( OR: 1P=819 514¢) ; Additionally, all/l OA or knee OA
both HV and-HVF ORIPR1 ®DBVFBe a-IFIF: OO R P21 .7@®73¢
knee-HYA ORP216#3e kneee: OAORPA2 8HB(e Furthermore
had a causal effeecd. @6HheHV (OR: 1. 42,

Conclu®uondg:i ndings i ndicate a camBabndas©®©aci
Specifically, individuals with knee OA exhibi:
Mor eover, a causal effect of HV on the devel

Ulitmat ely, our study uncovers a bidirectional
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Serum biochemical mar kers and rheumatoid arth
study and Mendelian randomization anal ysi s

Chengj ¢ LeanlLiu

Fujian Medical University Uatihen FHospi tASfIf,i | Fatkd
Chongging Medical University, Chongqging, China

Abstract

Bac kgr oSuenrdu:m bi ochemical mar kearsg! ob wlcil m,di nagr
associated with the inflammatory aging proces
( RA) , reflecting its wutility in monitoring di
Thi s stwatyedc vtalhe i mpact of biochemical markers

relationship.

Met hoAldul ts (O 18 years) withO®RWLN2Wat eondbenHeal
and Nutrition Exami naWeiogh tSeudr vieoyg i(SNHACNErSe)gr e s ¢
evaluate thbeawsenonuamt bomchenmmBARensarrkiecrtsed cu

spli®€&) (Regression was cofdduwmetagd atsscoexpl ooes
var i albhleens,:sdmwwml e Mendelian randomization ( MR)
dathased Mendel i an randomi zati oempl( GEMR) t ar

analtylbommusal nslebpt weeomarkers exhibiting diff
identified within tWee fNHpAENIEESO rdneetda baaesgiek t-aat i on
analyenbanbteonfi oénceassalci ati ons.

ResulTth®e: NHANES cohort included 1,416 particicr
and 3,744 <control participants witlhoébumiRA, I
calcium, | gtobueéi ndehydrdgdk nasiee vakssdweridicant |
assoed atihjegh evaloédn ®RAf-nade RCS model dd mmrestrr at
correlations between al WPuwmihn ne@rld %) & awitijluenn d
gl obul LD xdandi ted | i neaPnorheilnaelairocSMRpandhy si s
reveal ed a significant csaeursaamb u me h a tai nodn s RiIAp

( ORO. 80, 95% .CIP=3067P1L0 The I-a/dalmestias al so cor
thdecreabkbdmin expressiscsmcdiagreidf iwvddamtR&P Cr eas e
=0.002) .

Concl u3hed ufdyuamdl i near association betaweden c al
RA ri sk, -wtapedl annkehar rdled wiee@ mds mirmped wWaAs
obserMRdanal ysis revealed a significant causa
RA. Howehv enro,l ecul ar mechanisms by which al bumi
to be further elucidated.
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22 Serum chemical markers

Albumin, BUN, Calcium, Cholesterol,
Creatinine, Globulin, Glucose, RA
Iron, LDH, Phosphorus, Total bilirubin,

Total protein, triglycerides, Rheumatoid arthritis
Uric acid, AST, ALT, HCO3, Chloride,

Nhanes Gamma GT, Potassium, Sodium, Osmolality
data ;
analysis ]

Survey-weighted multivariate
logistic regression

. 4

Biochemical markers with significant
result : P<0.05
» Restricted cubic spline (RCS)
Albumin, Calcium ,Globulin, logistic regression

LDH, Uric acid

Significant biochemical markers

Albumin, Calcium ,Globulin,

LDH, Uric acid
; }
GWAS Mendelian Generalized Summary-data-based
Randomization (MR) Mendelian Randomization
data analysis (GSMR) analysis
analysis ‘
v
Rheumatoid arthritis

Discovery dataset EBI-GWAS

replication dataset ~ FinnGen R10

FigQult |l i ne of the study design
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A MuOmiics Journey into Synovi al FIl uid: Advanci
Knee Osteoarthritis

Xiyu, LZbhong¥Rhomgdwdn Shi

INanjing Drum Tower Hospital, Affiliated Hospital
ChidNManjing University, Nanjing, China

Abstract

This study advances the understanding and cl a

through integrated proteomic and metabol omic
patients. Utilizing advanced unsuperviesed cl
identi fied: Bone Remdaeleidng( CRCIdr,i vRaiamhm@a8t) i, o n
Cartilage Degradation (C4). Subtype C3 was ¢
enrichment and a strong association with infl
seidment ati onreadcti aeadpCotein. Furthermore, a p
subtypes C2 and C3 sdmgigesn smaédhladniistmsu,nepart i c
neutrophil s, may enhance bone remodel ing. Me t
oxitdave stress and ferroptosi s, elucidating
degradati on. Val i dati on of t he identi fied

i mmunohistochemistry and Western blot anal yse
the reliabcl asygi bfcathi ons. These findings hig
among knee OA patients and provide a robust
approaches, facilitating the devel opment of 1
specifice@Atubtmpp ove patient outcomes.
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Hi gh osmol ality médsaHiksaxihe tNd adé&l ay osteoart
Yuan Liwu

Division of Sports Medicine and Adult Reconstruct:i
Nanjing Drum Tower Hospital, Affiliated Hospital
Chi na

Abstract

Osteoarthritis (OA) is currently the most com
become the fourth most common residual di seas
present with joint swelling due to chfanglkes in
i mportant physical properties of synovi al flu
the homeost asairst iocfultahre minctrroaenvi ronment . Studi
wi t h high osmol al ity saline durimgi &klned¢ o at t
postoperative repair of damaged cartil age, b
mechanism of anabolic action of cartilage and
osmol ality promoted chondrocytemandhel osmoamad
synovi al fluid in patients with OA decreased
fluid. The decrease of osmolality induced th
mani fested by downregulation of yS@»d,egCGbhl ac
osmotic pressure, this phenomenon can be reve
upregul ated Nfatb5, Gasl and SHH s isgengalainndg twhhei

axis of action was formed between NfatitbtyGas

decreased Nf at 5 MRNA t-madbsategt iGarslardkpNéast
consequently stimul ated SHH signaling. Genei
anabolism of chondrocytes and del eGaes@HHSt eoa
axis Wi gbvet motic artificial synovial fluid \
and the sham group, the sham + synovi al fluic
synovi al fluid group were comp-&ae8HHSaxi ®uirs s
kewctor in the association between high osmo!

catabolism in the pathology of OA.



AO Orthopacedic Research Summt
I B —
Pol_2.25

Do Macrophages have a Dual Role in Cartilage Repair: Priming then Enhancing
Chondrogenesis?

Al exandra WNagai | Ma hRamnaydg AMolHamme d AIllKhaywr ef
Epanome rBetng kainsi,n SGompehs, McWosine | | HMaark,
BirAmdrew McCaski e

University of Cambridge, Cambridge, United Ki
Abstract

I ntrodAttéeonijoint cartilage injury, poor healing
treatments to improve this which can | ater | ead

attributable to macrophage subtype, t horstervielruttes ¢
osteoarthritis. Macrophages have been investigat e
have been shown to i mprovBEhewteximets a alsme ctad um
(M1) a+#faM2agntiinf | ammapves yypot hesi sed that specific

coul d i mprove chondrocyte funcitnfolnamanad ot yratpr it mi
chondrocytes.

Met hoHlusman monocytes from human | eucocyte reducti
(GMSF, UINFSNand tW2pe macr oCBS&ges LI O i hovi ZradayBheno
was assessed by flow cytometry: M1 (CD38/ CD64/ CD
I nfl wennacéhondrogenesi s was assessed by applying co
macrophages to isolated human chondrocytes for 24
CM followed by M2 CM (12 hours weach) repr ekkermnted
protein analysis, media was applied for 48 hours.

ResulAtdding M2 CM alone to chondrocytes consi sten
chondrogeni c g€ @le3 A 5foond Idu dii mgmeEadNse&Qo | d i ncrease) .

exposed t o sequenti al M1 CM foBDX@&edr ebsysi b2 @ M s
dr amal li wf ofl2d5) enhanced. Further merdat ed nGideldbeae & p
CD7%D4dnNotwér e observed wi t h M1 CM treat ment
i ncr eRBNX2 ,-i mpfrloammat ory cytokine expression | evel
Confocal mi croscopy of chondrocytes supported the:
of ACAN, DCN, COL2A1 in M2 CM exposed chdmdrMdcyt es
CM exposed chondrocytes. Differenti al hgsa ef ienxdirreg

further and explore underlying gene regulatory pé
RNAseq approach.

Concl usiSemgsuent i al application of M1 CM t hen
enhan@X®xpressi on, l'i kel y l eading t o C GeLn2hAaln)c e d
expression compared with M2 CM exposure alone at
mi gration améaperdgedar ker s, poedsisfifbelrye nitnidaitciaotni nogf dce

These findings support our hypot hesi s t hat tran
monocyte subpopulations priming chondrocgtes and
Ssubsequertpapmro signalling.
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Human osteochondral cylinders as a model to i
in osteoarthritis
Giulig ®trtid z Laucklsanzas,uzFsraa nlJke nZeaiu c k e
Dr . Rol f M. Schwiete Research Uni t for Osteoartt
Orthopedics, Goethe University Frankfurt, Frankfu

Abstract

Osteoarthritis (OA) is a common degenerative
and pain in affected joints mainly due to pr of
the knowledge obtained from OA ani malhumeomdsl s
due to different anatomical and metabolic fea
to establish a human tissue -rcedletvuarne tdeegenee
processes.

Osteochondr al cylinders were collected from t
knee joint replacement surgery. Cylinders wer

absence or preselbddbofndi mtadrli xu kmert al |-Bpootein
-:13. Sa®, abMMB and i mmunohi stochemical (I HC) s

proteoglycan (PG) | oss -reaendcevtamd Icaaaliil agtei omata
(aggrecan, DI PEN aggrecan fragment, col-l agen
4, ma8Br ialnidn nd)dogeear t i me. Ti ssue culture supe

i mmunobl ot to determine release and fragment a

Cylinders demowhtaratcecdrast OA progressive PG |
| 46 MMR8 or -IMMP whil e PG |l evels in controls rem

showed a gener al decrease in staining intensi
treatments | ed to a protein redistribution/r
reveal ed a det ectl ae&mlgd hr e@lreod @ nsf i fnulall | sampl e
bands were detected in treated samplmast,riixndi

components.

Thi s study v-akrnotatcaud t ehest of osteochondr al

preclinical human OA model . The analysis of
fragmentation of selected matrix components d:¢
byproteogl ycan | oss can be detected. Thi s a
protein/proteoglycan of Il nterest, to better u
bioactivity of specific fragments -ibhatNMere g
or MMP wi | | be tested in future studies. A cor
human serum or synovial fluid and the deter mir
to the identification of novel biomar kesresl. Ost

for -thhrghhughput screening oro diofvyeilngp o@A ndri wads c
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| mpact of Triamcinol one -lAickd o031y rdev iomc yWti s :0 bll racs
Viability, Bi omechanical Fingerprints, and Me.

Anna Mil ehad Mercikrea ‘PaRabacReester

WUniversity Hospit@rlnt Hopad®ditdhoPaleldi Bisol ogy Researc
Ger ma’lHgchschuiRaeBoeqg, Bonn, Germany

Abstract
| nt r od urcitbirootbil estsynoviocytes (FLS), residing

are pivot al i n maintaining joint homeostasis
i mmune regul atiorflnaaodt eoastbrdedgeandrOaAt)i,va dios
characteri zed -ibryf led nemwvaattoerdy pmeodi at or s, FLS pl a

secrelThenprogression of (OA) is marked by dysr
mechanotransduct-liiohe i 1y nfo vbirbodchylntdessecrosFidS) . such

triamcinolone acetonide (TA), a widely used c|
associated pain by %Tahrigse tsitnugd yi nifnlvaensmaitgi aotne.s t |
FLS, focusing on cellular viability, bi omeche
cytoskeletal dynamics.

Met h®&dnoviocytes were isolated from the synov
undergoing tot al knee repl acement and i ncub
triamcinolone (TA). Cel | viability and morph
i maging, metow ¢¥FAGCS) , and a viability assay.
was employed to measure cell elasticity. Addi
via AFM was appl akal ¢d -Wiefl &8 sEPhe@ei um i ndi cator
me ¢ hiacnal | y i nduced calcium dynamics. Lastl vy,
compone-atsi AF and mechanosensitive ion channe
analyzed to explore the interactions between
regul at imng yamalmé ics .

ResuTneat ment with TA induced notable morphol
these alterations diminishing at | ower TA cC
i mproved as TA concentrations decreased. El as
TA cotnrcaemi ons significantly increased cellul a
concentrations had mini mal effect on ce-l| el a
induced calcium influx was notably affartrkdar by
supported by corresponding shifts in gene exp
Conclu3Sreatment with TA significantly i mpacts
viability, and elasticity while also disrupt
stimulation. These changes are further validat
ofstructur al and mechanosensitive marker s, hi g

of corticosteroid treatment .
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He, Di ngchang, et al . "The role of mechanos
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(20U9Mp.act of mechanical | oad on the expressi
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Clinical outcomes foll owing medi al meni scus p
5y ear fuop Isotw dy

Yuki Okdalk&y dki FKrnzmati sa2 ,YGesgka2, Kanvatsauklki 3,
YokoyaMadanori RKRakiur BaAWauldsa HafSeghliwfadmi Ozaki 1l

l10Okayama University Hos2pdktaayla,maOkReeyda mar, o sJsa prans. pi t a
Jap@8mkayama Saisei kai General Hospital, Okayama,

Abstract

Purpddess study assessatl bphéechbimesdapeederrtasimoc
Maserd | en s-MMAyeaf(d& two s(impSmi-dsernmcpestoper at
outcomes following medial meni scus posterior

Me t h oFdos-tt hyrpeaet i wmd s under went transt ioWMMPRRT pul |
bet wtlenmemb@1o6 Seenpd e@0dB8 were initialwiyt hena ol |
femorotibial<l8mMdl,e a(-FE&Hhkegcen gi2adeanodf nbodi fi
OQut er braiddeg el gorr 1 | cartil algyes Hetsmroen,s TWweg ree ri nacd
I nternati onal Kn@oemnD a ct lenee nstcadrieoon pain visual

Knee I njury and Osteoarweirre t iasss Oudsed meas S cc
outco@esver sieary swr knee arthroplasty was set

ot her thdmokeaanchroscopy and plate or screw r

ResuhAt s5 yeargspofthetéeéowere 28 cases, and at
mean fwd lowfw 5.3 Al 0. &v &rfeematsepdost operative cl il
wer e significantly i mproved compared< with

0. 0 BBl)tFiMMAa n d Bsgnificantly i mprovedéyealrls cl i
ostoperatipaelignts withhRNMERTandwhéeéE8hgweudps

o significant-and fpastnaceer atni Werreel iomi ¢ dle Ppad
equi sedat er al knee arthr-op| amngd swnr vangaetr hreat
ul |l out repair wa s 100 %, whereas!| ahedratuegi
reat ment were 1ir.e6p@aiirredt hkkenepwsl,| owmtcli mdindge an
uture,re@@aaiti al meni scectomy, and arthrascopi
i mited range of motion.

Concl uBsoitoMA and TSS pull out repair yielded sz
patients with MMPRT;upwiotfh 5a 3megeaemrfol laomwb no c
arthroplasty wer e Fruepq uisr evdh.r r Rwunrt teldetrteaf mallsssamvar s  t
rates.
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Fi bRei nf or ckada ISiend Gel s for Meniscus Tissue En
Sel ma J. Padntlta Rpdgiteéea,

University of Bayreuth, Bayreuth, Germany
Abstract

The meniscus tissue plays a cruci al role in
| ubrication, and joint stability. The primary
lies in its highly complex strucetduraend weahliicdhne
fibers, glycosami-wagéycaononat eand Thigh di stinct
meni scus with exceptional mechani cal propert.i
enabling it to withstangumpoghgl oads mbdun
g . Ti ssue engineering approaches have ¢
els and fibers that fail to replicate 1t
ural coll agen. I nappresashudhpathveambae ge st

he

[

O
o
o

o >
®» O —~°

O mi mic t aqueous portion of -hWdsxedneni s
arranged n a manner that <closely rese
ng gels reduceggnathenr idsile afo ¢heep fSap
rties. The dlymalmimcg bpelds alnl swlffor rapid

(within 10 minutesjolacndrecesatiton ni m tthve | os s
conventional hydr ogiet s. t IFre r ti hgprl mamreen,t at-i on 0 |
Fibroprinting technology (devel oped by biovat
structures that c¢closely mimic native tissues,

to replicate the mdt urhael neerncihsictuesc.t uThe result
enhanced mechanical strength and a closer re:
of fering significant potential for i mproved t

fibroblasts
mesenchymal stromal cells ' |
R

—wn T Tt S

=0 0D *< C

1
o Foc—
T &0 0w S5 - o<

T nw *tfQ o T
o D =

(a) 3D printed (b) 3D bioprinting and touch (c) 3D bioprinting and touch  (d) 3D bioprinting and touch (e) biofabricated meniscus
polyester base  spinning of circumferential spinning of radially spinning of randomly with high fiber and cell density
align fibers align fibers align fibers
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Nano mi ner al crystals perturbance from ost
osteoarthritis

Rong 'RermSongs 6 jyMganZhltiang

ISt ate Key Laboratory of Oral Di seases and Nati ona
Research Center for Or al Di seases, We s t China Ho
Chengdu, 2?D&hpianrat.me nt of Orthognathic and TMJ Surg
Stomatol ogy, Sichuan University, Chengdu, China

Abstract

As a common degenerative joint disease, 0steo:
for Iits pathogenesi s, i ncluding cell phenotyp
the imamoo scale spatiotempor al pat hiogliongailc asli tp
and actuating events during OA progression r ¢
demonstrate that the OA progression initiate
mi ner al crystals perturbance. Nanociriycnhass dfe
extracellular matrix (ECM), which wupregul ate

hypertrophic chemdadreoaytiered HNyempsercl es rel eased

t he ECM-ubpotmionne r al i zdaotwino nd eagnedn etraapmo ne@, mBechaei
overl oad removal can block the ECM mineraliz
reverse the OA pathology. The present wor k

underlying mechanisms of OA progressi©A and

therapeutic strategies.
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Coaxial 3D Printing: synergistic approach of
knee meniscus replacement
Francisco,RéAdrni geese Oliveira, Jo«o Bebiano Cost a
Uni versidade Cat - -|lic&ePbrougeesBd,ot€B@QBI ogia e Qu

Portugal

Abstract

Knee meniscus | esions are a common injury tha
gualityllpof Cufrent treatments for total meni s
the partial repl acement dletrawr mmeatliiivedg, tphrreocwriddssk
knee arthritis in the | ong run. However, advar
printing technology have the potenti al to r e\
| esi[ans These novel i mpl ants stysail al dogei ccaa p afb
whil e promoting efficient tissue integration.

This project uses a coaxial printing approach
of two materials through a single nozzle. The
meaning that they are aligned alongtadet lIsame

producing a 3D printed strand composed by a cc
approach all ows for the combination @fetrnathgr al
strategy, targeting t o devel opgamd ime&c hfamrn c &
performance and biocompatibility.

Il n this work, we foltasednmatsémnigala sSsgmntthlee icor e
physiological forces and be mechanically suit
basedomaterial for the shell to pureo monttee gcrealtli c
Polycaprolactone and polyethylene glycol di ac
and silk fibroin (SF) as shell. This innovat:i

produced scaffolds were chawxdetneali zadd i hi dlea
properties. The architecture of the scaffol ds
mi croscope (SEM). Tensile and compressiiwe uni

vitcye ot oxi city assays.

Through this innovative technique, an innovat
properties and biological performance was dev
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Synthetic ‘ i Natural
Biomaterial Biomaterial
Inner core
Ink 1
OQuter shell
Coaxial Ink 2
needle

Figur&&chHheme of coaxial setup.
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| mpact of glucose and oxyqeniacmlictot e@®@c hondr al

Fat emeh?! Sdfoamina Zvibg&t MaGrt a ch ,J ZShteond dLair t

INAO Research Institutdni Daveisty Swi tBelrdaade, Facul
Met al l urgy, Belgrade, Serbia

Abstract

|l ntroducti on

There are several exhavhhvédong ecsutlrtiourwesimogdel s i n
research. Monocul tures fail to replicate the
synovi um, and subchondr al bone. Addi tional |l
significantly across studiess wittuhlynai snsanadar
anx wvieww|lture system with osteochondr al and
the i mpact of glucose | eeeal sjiovmn tt hneo deesltndubnl di esrh
oxygen conditions.

Met hods

Bovine osteochondral explants (8 mm in diamet
di ameter discs) were colleccadtfurem twhke estciomnld

two different cul ture medd500 DmME/MnlNhi, ghangl uxh
glcose -1(0O®@ mg/ ml) under 2)hyopre rpohxyi sai2)o(xZ 1a% d @t% oln <

During 7 days of culture, release of gl ycosami
measured using Dimethyl methylene Blue and Gri
MRNAevels were mgRE€Rre€eby RTability in carti
evaluated using Live/ Dead staining. Experi men
replicates.

Resul ts

Livel/l dead staining results indicated that LG
cartilage deep zone if the cartilage thicknes
independent of both glucose and oxygen dl evel s
bet ween the groups. Mor eover, NO release incr
only in physioxia condition. PCR results showe
ADAMTS4, and I L6 mRNA was higher i n DMEM HG c
hypero condition. I n bone, glucose | evels had
expression. Hodewar egbl¥at@d expression of AL

expression of VEGF 2colmp abroetdh tcoar2tli%h aQye and bor
increased the expression of GLUT3 compared t
physioxi a.

Conclusi ons
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This study revealed that gl exo veavrioteivied gse ad U letc

Cartilage and bone tissues showed more stabl
conditions, |l i kely due ti;m tehneviorr ocnlnoesnetrs . r eFsoermb
thicker than 1mm, HG medium ensures opti mal C

LG and HG are suitable wunder physioxic condif
physioxia is unavail abl etoL@Gamediaumsitiassaeo inm
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UMSH modul ates senescent and metabolic state
osteoarthritic chondrocytes

Ni col e SMahr2if aerr nle, EhrBsipamget@hvhg tkaurse 3 BUlsms,n e
Gra2assel 1l

1Dept . of Orthopedic Surgery, Uni versi2Deptof ofReg
Trauma Surgery, University HospitabDeRegeaoksbOrghoRe
and Rehabilitation, Oregon HealtBAD&pfSchbemmat dJino y\e
University of M¢nster, M¢nster, Ger many

Abstract

Il ntrodOstteowarthritis (OA) is a degenerative | c
factor. OA causes structur al damage in all ]
pl aying a crUmeilcaan esctypthea!| a T h alygMShH)r mosnea qme r t i n
( MC) peptide, which mediates its functions vi
i nductd-M8K, has sevienrfalammaat ory -parnodt echiowner oef f
dampening i nfl ammator yredrad egdgr g wmatslsyesagdédbr o
signpllleaads to a moartehod ®eygegr @ nOA murine surgi
underlying molecul ar mechanisms as signallin

influence of ageing are mostly wunknown yet.
anal ysee toHESH dIin senescent human OA chondrocyt

Met hoChsoondrocytes were isolatedAfr(cmdavenan O
cartilage explants. Chondrocytes, cultUvated
MSH and treated with doxorubicin (doxo) to in
seneseewa&s verifi eéeashsyo cs egmebsdcceDnocsetClcaad e (ASA 0 vi
apoptosi s and cytotoxicity l evel s, and gPCR.
mi tochondri al dehydrogenases activity, ATP a
expresssearandon of cytokines, matrix metall oy
mar kers were analysed in cell lysates and supé¢
ELI SA. Al l tested human c h o nMiIGloRcoysi e 9 n cweiroen ¢
pol ymorphi smC1IRSMRPression and polym&NPzati ol

samples were examined by gPCR and Western Bl o

ResuThs: express-Céal owasSAincreaseandi nR@Abot h,
chondrocytes treatUM8Hwst hgdokyp, rewtdtuted senesc
did not observe changes in apoptosis or cytot
i nhi ICIDIK2rassn @DKN1A, I ndldMPd 8d compl emer
compon@3amtnFBhnRNA expr essi-torneaitred daxawvrherr eayt e s
chondrogenic mar&8@XRAECAPGOCLs2saboBnlUNXMa s decr eased
Senescent chondr oc ylkMSsH isnhcowmberde addee dvi phot ei n s«
l evel s -103, MMPb and anaphyl at oxtirne ad3ead ccoeniplasr.e dO:
stress levels were increased iUMSsilenesmaht zeldot
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effect to that of untreated cell s. Senescent
activi UMSHwpohentiating theaade®Bastampl as.boWe
detectedM@GLBN®Psemntn 70% of t-hedgenotdy poeOd\f OA h e
choondytes.

Di s cusCauirmn :\diatt rao i ndi-cpeaierdg aantd analiSHe oaf f ec
senescent -haunmdanr®s@Ahondrocytes. UMBE ismpgaat | bhg
chondr oc MCAdEBS NWist h s of i nter easMSH onro | vencdue rasrt aenf o
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Anex veca&locified tissue explant mod el to study
cart itbloangee i nterface to osteoarthritic factors

Andrea S5ZhNWNaboi e EKop’s F@aemrjed |J. V&2 M. Van Osch

University Or t h o pvaoe@dui ecr tUGK B/reircs,i t Wt tMagdebur g, Me ©
Magdebur g, ‘Geammnoy. MC, University Medi c al Cent e
Net her |l ands

Abstract

Calcified cartilage connects the articular ca
to play a role in cartilage homeostasis- and o
150 cel l2d P/MdMD:MB032407] and its minersadl ibmed t
[ PMI D: 7410471] are the main challenges in proc
of this proppca wabctbisedtti ssue explant cul t
ofetbell s residing in the icaalecdi fwWiegdh tGAssue t o
Pat tdeemrti ved expl ants of articular cartilage wi
harvested (n=4 donor) from patients with OA wur
tissue interface was isolated by enawenabhomre di
l ining cells and atlocirfd mav ec-atolvgp ura@grd. t Mmog o a p hy

i maging and hi sQroalnoggey s(tSaaifnrianngi)n wer e perfor me
calcified tissue expcladnctisf.i eFdu lcla réth vl eatgnea sesxcpol waim
sampl es. The explants were e€eud,t uvarnetdi bii ot b a&si, ¢
and stimulated with either an-Ui #6 ) B&magt/omly) cyt
or T™AF fgOml ) for three days. gPCR daalaciofi ed i
explants was compared to data from dlonmedimat c
without stimulation.

Using the enzymatic digestion protocol, we su
tissues that comprised the zone of calcified
subchondr al bone based on CT scans eaeddthbBsuel

explants distinguished fxamcchioedrocaytesage ¢
higher relativ@OLelxOpA&Iels 5ADMP BinnRUNX200Q.p0405) .

Cartilage assO@QGL2aABACHMeee | ess expressed in
exptanthan ticmltchdi edncartil age explants (p<0
cytokines evoked an iMMRIE3Fs<e .i0M BelXpp raésd®i20d ) o f
both calci-takdi anddnerpl ants compared to the o
The stimul at-bengmwii tihcalnGQRE QL 1i0Apflk 6 ad8d0) I n ca
explants compared to the respective explants

calcified explants responded t oMMB1(3pk=iOn e 4t3rle)at
and a dec€Od@2aa AICANp<0.0263) .
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This novel calcified tissue explant model de
factors associated with OA disease progressio
mol ecul ar mechani sms and pat hobogec i sthanfeaeese
dei pher its role in OA disease progression.
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Differentially Expressed Genes and Pathways b
Human Articular Cartil age
Anja StitrPpnd-mabihan |11 e
'Center of Competence in Aerospace Biomedical
University of Applied Science’i asnde AEngi nderig
Ort hopaedics and Mechanobiology, Bone and Joi |
Research ( DBMR) of t he Medi cal Facul ty, Uni
SDepart ment of Orthopaedic Surgery and Tr aumze
Hospital, University ofGrBarum,t eBercrh,ooBwiftozerd

Bi omedi cad (S@CEBn,ceUni versity of Bern, Bern, S\
Abstract

|l ntrodOstteo@arthritis (OA) is characterized by
cartilage, leading té jlaiemtt idfyysifnugn ontoil cenc ual nadr pde
heal t hy and degenerated cartil age coul d i mp
mechani s ms and reveal novel therapeutic tar
sequencing data comparing geneeneexrpateesdsi oar tiin
regions from patients undergoing total knee r
Met hdAdst:i cul ar cartilage samples were collecte
healthy and degenerated regions. Sampl es were
and collagenase |11, and isolated cell stwdre s
and subjected to bulk RNA sequencingnudsilm® ||
bp). Reads were filtered and aligned using Fas
were identified wusing DESeq2, applying thres
adjustaedue < 0.05. Pathway enrichment anal yses
Gene Ontology (GO), KEGG, and Wi kiPathways.

Resu$Sitgnifictadhat blatechr i atpiaanmeandvianiabil ity w
DGE analysis identified a subset of genes witeth
healthy and degenerated cartilage. dgorwgueé at e
enriched in pathways related to extracellul ar
family genes) , i nfl ammati on (e.g., RlI PK4) ,

Downregul ated genes included those associated
UCMA) anidnfalnammatory responses (e.g., DKK1).

|l L1RL1, Wbwewern, s also associated with infl am
heal thy sampl es. This might reflect tissue de

presence ndfl appjmat ory cytokines.

wnt, -UONF3, MAPK,-baingndlGFng pat hways were enr.i
cartil age. Mor eover, t he No trcehl as iegn aplaitnhgwa g 13 d
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suppr ebBlsegde findings align with the known pat't
interplay between inflammati on, ECM remodel in

Concl uGuirontranscriptomic analysis idenweéhned
heal t hy and degenerated cartil-magti, endesyparnieab
supporting the notion of inflammation ddriving
the involvement of inflammatory signaling and
This study provides valuable insights i nto
baseline for distinguishing healthy andintdegene
of targeted therapeutic approaches and tissue

Ref erences:

Buckwalter, J. A., SaltZdma&n, mpact & oBClowmieccalr t
Ort hopaedi cs and Rel a4 24, iIiR&Bear ch
https://doi.org/10.212097/01.blo.0000143938. 306
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MODELLI NG MENI SCAL DEGENERATI ON: A 3D CULTU
STUDYI NG I NFLAMMATORY AND MATRI X RESPONSES

Graciosa Quel hadsesdecaeBeger mann, Maria Ahrens, Jo
Luisa de Roy, Anita Il gnati us, Andreas Martin Seit:

I nstitute of Orthopaedic Research and Biomechanic
Abstract

|l ntroduBt-omfnl: ammat ory cytokines -lsaotd @8 mounrt e
necrosis f-actaore KENF)medi ators of i nfl ammator
(McNulty et al ., 2013; Ogura et al ., 2016 ; M (
replicatte ee xdhwvmewwosi onal degenerative environme
response to tissue engineering (Perea et al
degenerative human meni scus culture -model
i nfl ammat arajt/i veegemesi r onment .

Met hoBlased on the Kellgren and Lawrence)( KL) ¢

and severely-4fndeen&Latded human meni sci wer
glycosaminoglycans (GAG), tot al coll agen, agg
6 and mattrail X opmet ei asasi (®MP)i ochemi cal e
i mmunohistochemistry. Mi | d1 y -2d e gweenreer act ueldt unmeendi
days under basal conditions (control) or trea
1bi,i ) -aT R -1bHINyA. | Cel | viability, GAG, col |l agenr
| 46 , and-3 MMBPvels were eWalbasedesKsudledler mi n
significance (p<0.05).

ResulStesrrerely degenerated meni sci showeadnsdi gni
MMR3 | evels than mildly degenerated sampl es (¢

coL2. After 21 days of basal culture, mildly
aad DNA content but exhibited reduced GAG and

degener at ed -6meamids-8MMPr bducti on remained | ow i
similar to native mildly deg-éboer afaNedli ¢faanptl essf.
cell viability, GAG (Fig. 1A), or-lbtsdtianul adli loa

did not alter aggrecan content (Fig. 1C) but i
(p<0. 05, Fig. 1D, E) andé sa ngdni3MMepah3,| yFiighw.cr &R,

reflecting a degenerative matrix profile.
Concludinder basal conditions, meni scus cul tur
and coll agen, resembling s-@biterreealtymednetg esni-entua taetde

infl ammatory enviro-imand-3MMRiodarce a soinng@nldL s hi f
prodwnt from COL2 to COL1. Simila+#l e¢frfeadtme nh awv
porcine meniscal explants (McNulty et al ., 2 |
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Figure 1. Human meniscus

and G) MMP-3 area (%). n=3-7, Kruskal-Wallis test.

tissues were analyzed at day 21 of culture under control
conditions or treated with 10 ng/mL IL-1B, TNF-a, or IL-1B+TNF-a. A) GAG and B) collagen
normalized to dry weight (mg/g) in meniscal tissues. C) Aggrecan, D) COL1, E) COL2, F) IL-6,
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DYNAMI C LOADI NG ENHANGCGEISCHL OMARAKIEN FORMATI ON |
SCAFFOLDS FOR MENI SCAL REPLACEMENT

Graciosa Quellhhei 3, deeiiRk@atya FE&l| dAméiteas | Gans f,es Li nt
Andreas Mdartin Seitz

Ynstitute of Orthopaedic Research and Biomechani c
German Institutes of Textile and Fiber Research,

Abstract

|l ntroduction: The meniscus plays a critical r
but i s prone to damage fremaspdrtdegengpunt eés®
engineering offers a promising soludgiam ifdealm
bi omateri al remains chall enging. Consequently

polyethylene terephthal ate (PET) scaffold for

Met hodswovNeorn PET sc420odd)dmwngrdeD Oanal ysed for por
orient a€T oaand HUE'"WMLN mesenchymal stem cells (MS
scaffolds and cultured for 7 or 21 days wunde
medium (ChD) or iii) ChD with dynamic | oadi ng¢
strain, 1 Hz, lh/vway, appldiagd /mesliek gdeav i clest dMe t a
activity was assessed with resazurin assay. €
bybi ochemical assays in culture supernatants.
coll agen were measured in digested construct
equilibriueyg moa) uand Epe?™md&lé&bd)i,l iwweyr e( kd,e t1eOr mi n e

mul t icothndpg ned compr e swayo nPANGWAL iwag. ubvwea for st a
(p<0.05) .

Resul t s: PET scaffolds demonstrated 85.2N0. 5¢
uni form cell distribution. MSCs remained met a
and matrix production increased over tliyne i n
increased DNA content on day 21 (p<0.05, Fig.
and | actate production at both time points (¢
content was significantly |l ower in ChD+Dyn th
whil e coll agen production was similar (Fig.

(p<0.01) and coll agen increased (p<0.001) ovel
di ffereonoeskiwelEe observed across groups.

Conclusions: MSCs remained viable over 21 day

conditions pr ormocthe,d mndednklesacgoeant r i x producti on,

GAG content. Despite i ncreased coll agen, bi

betewvve gr oups, suggesting the produced matri x
2

c
stiffness or permeability within 1 days. Thi
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scaffolds for meniscal replacement and highld/
i mproving construct func38H o3nlalhi/s3ati on. Fundin
A B

*k
60 *
d7 é Aok .
8 40 p=0.0900 . Cir
“E ChD
2 20 o i oz o I ChD + Dyn
d21 2 .
0 T T
d7 d21
Cc ok Figure 1. A) Scanning electron
* microscope image of PET
— scaffold with MSCs at days 7 and
400- ok ok S 5000- —_— 21 of culture (scale bar, 500 pm).
) A g B oo B) DNA content at day 7 and 21
% 2004 .IA § 4000+ *k . of PET cultured with human
kg ok " E 20004 _** mesenchymal stem cells under
£ 2004 E :I: basal medium conditions (Ctr),
%, . - 2 2000- :I‘ £ chondrogenic differentiation
< oA Ja ) . £ . medium (ChD) or ChD combined
q e 3 = i_ & 10007 a s with dynamic loading (ChD+Dyn).
° 3 e €) GAG and D) collagen
&7 21 a7 @21 production. n=6.
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|l njectabl e BLi &ageReEbadi namer Bioactive Hydr o
Layer Degradati on Rates for Osteochondr al Re
Mo d el

Desir® MeunselgasBonzal ¢, Maogrniza eMBarrémolesz ael Gortz8l ez d
A. Gath. J.-B@lr&arde zClesgt&r,3 IMeor cede’s Al Ber BGadretlgluoe z

Bi of orge Lab, Universidad dHovpiltaldolCl dni &al Uade
Val |l adol i d, V#¥lalcaid @ laidd deSMaidn ci na, Uni versidad de
‘SI BAIVA: servicio investigaci-n y bienestar ani ma
Spai®nBGM (I nstitute of Mol ecul ar Biology and Gen
Universidad de Vall adol i d, Val |l adol i d, Spain

Abstract

The repair of osteochondr al defects poses a c
structur al and functional characteristics of
approaches of ten empl oy mul ti phasic scaffold
archecture of the osteochondr al uni t . I n this
system specifically engineered with distinct |
uni que degradation rates and cellul af cemposat
sized osteochondral defects in a rabbit model
This hydrogel pl atform -liiskec omedagmiritreadmefrrso m( Eel
provide mechanical stability and foster cel |l
incorporates functional segqguences, i ncluding
pr ot exaessresi ti ve sites wi t h didfsflecema vi cggr B AT
sequencescaeadaviagt GTAR sequences. Delivered i
solidify directly at the defect site, seamles
To enhance the regenerative process, vari ous
cells (MSCs) and chondrocytes, were integratecf
of i mpl antation, the outcomes were evaluated
and histological techniques, both of -lwhkiech ¢
ti ssue. Statistical analysis using the modi fi
i mprovements (p<0.05) in the homoagdeengeroamg loy dr ¢
sl awgrading | ayers) compared to untreated co
chondrocytes. While other combinations did no:
O6Driscoll scor e, hi stol ogi cal as-bek $dmerstuse
devel opment, even in hydrogels without embedd
This strategy highlights the potenti al of an
osteochondr al defect repair. The -lapkper oaic s uae

regeneration (Figure 1), even in the absence
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chondrocytes further I mproves out comes. Thi s
pat hway for treating complex osteochondr al | e

Table 1. Hydrogel combinations used in this study, alterning two different degradation rates
(Fast (F) and Slow (S)) and two cell types (mesenchymal stem cells (m) and chondrocytes (c)).

INTERNAL ZONE EXTERNAL ZONE
HYDROGEL CELLS HYDROGEL CELLS

FmFc Fast MSC Fast Chondrocytes

SnSc Slow MSC Slow Chondrocytes
Fast MSC Slow Chondrocytes

SpFe Slow MSC Fast Chondrocytes
Slow MSC Fast MSC

Slow Chondrocytes Fast Chondrocytes

Slow — Slow -
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A. Chondrocytes B. Surface C. Structural integrity D. Bonding to E. Subchondral bone
organization irregularity adjacent cartilage

FuSc

.\\/'“ E g &

SmFm

FuFe

SwiSc

Sufc

ScFe

5650

- .

Figure 1. (A) Images showing chondrocytes organization on each experimental series. Head
arrows rounded cells with CSPG in lacunae. Arrows pointing elongated cells, aligned parallel to
the surface with CSPG lacunae very small or non-existent. Asteristics pointing CSPG in
extracellular matrix. (B) Images showing Surface regularity on each experimental series.
Discontinuous red lines pointing fissures at the middle of the injury. Pointed red lines pointing no
cartilage, or severe disruption at the surface (C) Images showing structural integrity on each
experimental series. Squares with continuous red line indicate slight disruption. Squares with
discontinuous red line indicate severe disruption. (D) Images showing new cartilage bounding to
adjacent cartilage on each pointing experimental series. Red squares with continuous red line
indicate bounded cartilage. Red squares with discontinuous red line indicate unbounded
cartilage. (E) Images showing reconstruction of subchondral bone on each experimental series.
Squares with continuous red line indicate subchondral bone totally reconstructed. Squares with
discontinuous red line indicate subchondral bone partially reconstructed. Scale bar: 100um
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Uncovering the I mpact of Ilrrigation Fluid Acic
|l njury Model

Svenja M?2wWeaakeméh B mGliian M.3 5aMarntainm?J . SiSh ywldldea r
Gr a¢* Hagen?SceEvmall .2 Kubosch

INO Research Institute DWnNoverPavygs MeSwcadwiCanaer
University Freiburg33L&weri blEXg,r e@etrmarOy.t hopaedi cs
Centr e, Schulthess Cl4EAHcZUZuchech_zZuswichzeSwander |

Abstract

oduUAcrttihoonoscopy is a common procedure in ol
icularly for addressing knee joint sympt
ng arthroscopy, although their i mpact on c
evipaus studies have explored the effect of
he I mpact o f pH |l evels remains | imited.

er6s pH 6.5) have a signifijoamtlby Isywerw
7.3). This study aimed to investigate t
i njury model

tho®steochondr al explants 8 mm in diameter

ints-toamad kfnelsls cartil age was damaged]| wiutrte da
r 2 days in DMEM suppl edifetnd edsli mu It et el 0i%n fH BaS
mples weegpbbBed to Ringer's solutions with

ur s, folldwgdi bgulmatd on in chondroper mi ssi
ucose-st riamsdklraminuens,s ennotni al ami no2plosphatae)xc
-lbL. Ce | | viability, gene expression, GAG, ar
ve/ dead gP@RNiIi DMBRTand Griess assays, respt

I
p
d

S5 O C Q9 S

-
h e

- 0 9 OO ®M® S5 T —

T TP@OT0Q0TOo0 T gTZe@ TN T ZY S UOo S

i

esulLtisre/ dead staining showed that the major
hroughout the 3 days of <culture. Dead <cell s
onfirming physical injury through the full
ncrealbedrel ease of both GAG and NO after 3
i fferences were observed in either GAG or N
i fferent pH | evel s. Furthermore, gene expre
hangeshei nexpression of CcCoL 2, PRGd4d mo A ABla mpMmMe
reated with different pH | evidl s, I n the pres
oncl uSione no i mpact on cartilage-a&€8AGcantdelO
ene expression was observed, the different p
ffect arthroscopy outcomes. Thi st ecromm ca nuasli yosne
mmetde lay after irdtiegat aomdl ysd sl anger 3 days of
o the | imited number of replicates, further
i ndi ngs.
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Mul-ami cs reveals cel lul ar i nteractions i n knee

Zheng Wang

Division of Sports Medicine and Adult Reconst.
Surgery, Nanjing Drum Tower Hospital, Affilia
University, Nanjing, Chi na

Abstract

Pur pose

This study aims to explore cellular interacti
bi oinformatics data analysi s, with the aim of
drive the pathological progressionioné$i ghtsdane
potential therapeutic targets for osteoarthri
Met hods

| n t his study, w e screened-ceheé/-mauwrigdaest | RN Aa:
sequencing data o ensure that the groupings

bet ween tissues in different states were infe
wi shgnificantly altered interaction probabil

mol ecules involved in cellular interactions i
synovi al fluid proteomics data andr raéaetrsoarot h
identify potenti al |l igands involved in the pa
expression of these |l igands and their corres

i mmunofl uorescence.
Resul ts

I n this study, A number of key |l igand mol ecul
SPP1, MI F, etc.) have been identified as bein
OA. This study also further <clarifiedcd arme val
mol ecul ar classification of knee osteoarthrit

With the advancement of various omics technig

many di seases have been increasingly elucidat
mu ttiissue; ownol edi sease, i n which all tthiessues
pat hol ogi cal progression. However, few studie
protein molecul es, and even fewer have explor
ti ssues. Therefore, it is essentecaul etso iinn vceesltl
i nteractions among vari ous ti ssues. Thi s Wi
pat hol ogi cal progression of OA and offer new

The retepgpaod database is I imited, which has r

receptors of numer ous mol ecul es. It i s esse
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identifying the corresponding receptors of th
roles in the progression of OA.

Concl usi on

The present study involved the screening and
may play cruci al roles in the pathological p
mar ker genes for the molecular <cl assiidsic@ht n
into the pathophysiological processes among

prospects for research into the diagnosis an

grades and classifications.



AO Orthopacedic Research Summt
| A ——
Pol 2. 44
Mechani sm exploration of Notoginsenoside R1 d
Nu axu
Nanjing University of Chinese Medicine, nanjing,

Abstract

The purpose of the study is to explore whether
on cartilage and its mechanism of action. This
Not oginsenoside R1 on protein | evaln tphroanoghte i
cartilage synthesis and i mprove the catabol i
DMMi nduced OA model |, It was al so demonstrateq
reduces osteophyte formation, promotksevehrofl
mi ce during exercise. Finally, we explored dc
RNA eq. This study shows that the small mol ec
extracted from traditional Chinese meditcei ne cC:

catabolism disorders, which may provide a new
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Hnr npk Protects Against Osteoarthritis t hrou
|l nhi biting Hippo Signaling Pathway

Shun ZRengiang Su
the First Affiliasend Umoispernt it wy,f Gwangahou, China
Abstract

Osteoarthritise(@Apdi wmaamaotsiye degener ati ve wh

characterized by t he ruptur e of articul ar

mechani sms of whi ch remai n el usive. Thi s st
Het ee'nmoegous nucl ear ribonucleoprotein K (hnRNPI
homeostasis. Hnrnpk expression is markedly d
cartil age. The deletion of Hnrnpk effectivel
traumat i edegpredidegnre OA i n mice. Mechanistically
Hnrnpk bind and degWwwdle Hrhren prkRNde loeft i on i ncr
expression, which in turn |l eads to activation
OA. I n parfarcukcatari nthnj@ctiacmsocfi ab PAnawvd raders
expressing WWC1 RNAieadhedemwmemateisorm airndlagd by
and +{amtrnaul ar i njaescstoicomtofonademas serotype £
protectes €@ghli astthhi®Alsyt,tudy firstly Havaaks t he

i nhi DAt idegel opment -dadapendgbédn  WWNECAawnr egul ati on o
i n chondmacyteds nes a potential targe®Afor the
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Magnetic NanoemulAgitarcsulfaar Tlhretrragpy: Precl i ni ca
Eval uati on

Luminita',Ba®amsealai a Mi hael a CZxarsa i‘haaA cSetaarvBmaantu el a Mi
Dumi tru Da'mi elal BEat &a Rmlsarats aChawsoei 4§ RQiumeilliam Sor
Pasca Sord nMiPlaaic aMadrceodlet a Lupu

INati onal Il nstitute of Research and Development fo
Materials and Dev PCoeusnt yl akkme,r gReonntcayn iHpo.s pi t al Sai nt
and Traumatol ogy Ciriarciud t yl @i VeRemamiaay Medicine,
University of Life Sciences, |l aki , Romani a

Abstract

Backgro@Qantdeoarthritis (OA) is a globally prev:
significantly impairs quality of | ife and con:
i mpact, ef f eadivfey i chigs etarseeat ment s are yet una

déivery platforms offer a promising avenue to
current and emerging OA therapies.

Objectlhvies study aimed to design armdtasséeéas
t herapeutic system composed of magnetic nart
nanoemul si oAso a(deHEs ) )widdh dexamet hasone (Dex) ar
patient adaptakbhé. OA managem

Materials ambdeMphf iedsochemical charac-MBPi sti c:
formul ation were <characterized using dynami c
el ectron mi croscopy ( TEM) , vi brating sampl e
transform infrar®BldR)s.peCyroccmpgt i(bF | ity was |
assays and LI VE/ DEAD staindhgcubBedcohpnewbund |
and chondrogd®dnmnifc apdadttestkeiecadl stem cells (-ADSCs)

MNP s wi t h De x and

| n vVivo, systemic toxicity and biodistribut
administration in mice, whi |l e t her agpretuitciucl aau
injection in a r ati nndoudceeld oOA. c oHelneagteon aosgei ¢ a | [
|l egel and histological analyses of the |iver, Kk
recorded. Magnetic resonance iIimaging (MRI) an

and three wmoretah amemdst

Resu.lTthse lcolmdedNRE exhibited a pafn@0 chm,-sli aregr

term coll oi dal stability), and resistance to
promoted chondrogenic differentiation in ADSC
systemadmini stration showed no hematol ogi cal
hi stology revealed no chronic organ damage as
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| ntarra i cul ar delivery in the rat OA model |l ed
increased cartilagandhitdbkmees snowitthisi mfome@ mi ni s
Di scusdihenresults demonandalAda d e tMN R E thlea tDfeaxr m |
saf e, bi ol ogically active, and capable of mod
The <@uwedling system enhanced cartil age regene
progressiocnelilmml ot mnd ani mal model s. Further

studiieswarranted to support translation.

ConclusiTbns study provides preclinical evide
carri-efosaded with Dex and AA may represent a no
articular OA therapy, with potential to alter
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Tri bological evaluation dfaymeal tPCltatud ntewaft ok
for articular cartilage repairtr

Alessio'!AmiEdcon’e Bykgory3 &d ebdhem Y. Ferguson

IETH Zurnshitute for Biomech#®miiowse,sr sauryi o, Lewidtsz erL
Ki ngdom

Abstract

|l ntroducti on

Articular cartilage, with its uniqgque hierarcl
dynamic | oads while redueipmag rfrciaptaicony hwt It @
natur e. Replicating this structuokdsswiat hegyi m
mechanical and tribological properties to nat|
its precise control over fibre deposition, of
scaffol ds. However, the tWi polcwm(pamdlacpemfedr e
scaffolds remains | argely unknown. This worKk
architecture and triblaygieal MpPWr PEGL manostiuac
valuable insights into ft Heitduersei gem ga mde eorpetdi neciazr e

Materials and Met hods

Medi-graade PCL was procesbadl tus MEY/ dewiucsd omo
scaffoldsswaltthayngd architectures. Three di s
base grid with two90Abeblleo#AedaAaADany,gqr@aAmi dc
compr i AiS®-ACGAA fibers, and a superficial nanoi
characterized using scanning electron microsc
performance was assessed using a nancetdrsi mWd met
1 mm/s and 10 mm/s in PBS. The coefficient of
anal yzed.

Resul t s

SEM analysis confirmed t he-lsawceaess fswla fffald rdi aa:
revealing distinct fiber di ameftenr st lnd Rappe oxrn
6.65 KMmMmOf 80 the middle lecmyfeor theé n®duneBadle N6 9
both D1 and D2 scaffolds exhibited reduced fri
the behavior of natural <cartilage, their COF
0.1). Hi gher sl iding speedrsfalcle0 fmnb/rsi)l |laetd otno,
t
D

he format-coackst mhdroougher surface textures
i fferences in the COF profiles between D1 and
influences tribology and wear.
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Conclusi on

Trliayered me | t el ectrowritten PCL scaffol ds
properties under simplified dynamic | oading.
warrant further investigati otherumdweaardyamani s il
study establishes a valuable evaluation proto
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Mul-t on Reinforced Coll agen Hydrogels: A Ther ap

Adri ana B4 rarnas oPlag cRa&fcadl, 2 , Seabr aAlCae $ b,s Mbonti ac3a,
Mont eSiildv,i a Ranoa&i o4 Glaoin aaa, Patr2ciol

1Centre for Rapid and Sustainable Product Devel opr
2 4 3002 8 , Leiri2aCoiPobrrtaug@hHemli s$triyt Lteemtofe Mol eccul ar ¢

I MS) , Depart ment of Chemistry, -5WBn5i,v e r@a it gb o f
Port Bdalp.art ment of Compl ex Ti ssue Regener-ati on,
Il nspired Regenerative Medicine, Maastricht Univer :
Net herdibndsitut e of Science, TechCealaogycs andNatSus
Research Counci l of I'taly, Vi a50epaatmmkeat 646f 4 ad
Engineering, University of Naples Federico |1, Na

Abstract

Osteoporosi s (OP) is a prevalent condition n
l eading to a reduction in bone density. Mu | t
devel opment of OP, including | ow body weight
ledtyle, as well as inadequate dietsl, 2. Fraci
the quality of | ife of approximately 20 mil lic
burden on healthcare systems, withThanrcwalr eao :
used treatments confine the problem without |
reportedd4,5. To address these | imitations, thi
coll agen hydrogel -iloomasddadrwibtomemuletpiap Ir e

An injectabbheedohlydgegel was developed. Diff el
and nanoparticles (e.g. hydroxyapatite) were
stability of the hydrogel s. The i on oprtelcaur s o
homogeni zed coll agen solutions. The materi al
connected syringes t o ensur e bettter homoge
hydrogels were poured into a smal/l cylindric
Dul bescphosphate buffered saline solution for
bi ol ogi cal properties of the hydrogels were i
The interaction between the injected precur s
coll agen matrix was demonstrated by Fourier t
these precursors to the collagen, a hom&@geneo!l
mechani cal gualities of the material. I n add
showed t hetl MAWDTCI ocnnet doplraest i c cell s are not
by the addition of precursor ions to coll agen
The i ncorporation of mul tiple i ons i nto col
properties without i nducing cytotoxicity. Add

most suitable condition to promote theashydrocg
osteoporosis treatment.
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Ef fect of di fferent Polycaprolactone/ Bioactiywv
osteogenic potdenti iveld anfe sRINEhymal stem cell s i

Laura Boehmm Ni kI a's,? Bleankeorbs divamanBo’ cluér d kg Sommer
Gerhard SchmiTdmaast¥ Grossner

WUniversity HospCltiani cHefi-chenld®b eRaegcnroan st ruct i ve Surger
Ger malHgi del berg University, Facul t%rafunMedieai de,stH
for Manufacturing Technology and Advanced Materi al

Abstract

Backgroaadfold guided bone regeneration i s an
met hod for | arge spirzZzienthbeanePodegfcaptro.lAal@zt one (P
( BG) composite scaffolds combine inert and
osteosti mul aatnitviemia&r obi al properties of BG. I

osteogenic potenti-f&pioiraRedwemeiRMeAd mesenchymal
(MSC) colonized on PCL/BG scaffealidgowith diff

Met hoCdysl i ndri cal , p
made out of PCL wi
BG1O0, BG2O0, BG30)

rous 3D printed PCL/BG sca
h different BG proportion:

ith n=12 scaffolds per gro

Human -MRSCA were seeded with a density of 3 mil

21 days.
For each group, 6 sampl es under went 0St eoge
osteogenic factors (OM), while 6 samples fur
di fferentiation

On day 21, osteogeni c pot emMt9imallec hmwatsi um

Hydroxydi phosp-HoRatkbabedmiTag (i ncHibRtfiocorn 3w mihn
and measuring -tlhyudmoboedDaPbaawWwéasehi ng) . Bl ank scaff
anal yzwdl last o rul e out an upt akHDPi nbcirneda sneg ctaou :
For statistical analysis, data were examined
with Bonf#&orconiespdosntg was performed (pOO0.05).

ResullThe BG30 OM group shdolwéed uphakbki dmean Tal
MBq), statisti Ba&llloy ©Oavi §6i MBq aanrpB=G/I8 ,MN2 6()0, 8 4 MB q
p=0,002).

BG20 OM (1,35 MBq) showed a significantly hig

Apparently the BG30 C uptake was 1,20 MBq, ev
factor s, significantly higher VsS. BG10 C (0,
p<0,001).
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Concl u®uobndata revealed that a higher amount ¢
uptake of t he riadiiacadtiinge tthragdcea hi gh amount
osteogenic differentiatiodeofvedl MSCsinanii $§ o
hydxyapatite.

This effect can even be observed in the contr
once again confirms the o8teostimulative effe

ThiAdbst paesents a strong f-undameatvdf sn ufdu retsh en
osteogenic potenti allf offurPtChd B Gs tswdifd o | dtsi. | | st
potenti alondofai BGng scaffol ds PLCdrm@Bar esdc atf d opds e
promising treatment option for | arge bone def
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Preclinical investigation of a novel constant
of Ileg |l ength discrepanci es

Jan Buséhbvauwm a HMi |ITdheebordaoird St e pbg an M ecihtaedfl Meacrhku sz
Wi ndol f

INAO Research Institute DdWwoserbPDavgs ChBWwidtBeainsa o s |
SwitzeQuaeeds!| and University of Technology Brisban

Abstract

Purpose Leg | ength discrepancies (LLD) in chi
by temporary epiphysiodesi s, i n which the gr.
i mplant. With standard i mplant solutieons altlye
|l eading to problems | ike mechanical #fvaaillguurse or
(Tirta et al ., Act aOrthop, 2024) and tib
StrategiesTraumalLi mbReconstr, 2022) . A novel
C 0N sigs toif a cerclage wire with a twisted coil
controlled constant force to the physis (Bus

study aim was to proof the concept in a | arge
ot hree different force |l evels (200N, 120N, 60
Met hods The |l eft proxi mal ti bial physes of el

two i mplants and were assigned to three group
wa s calcul ated by the | ength of t he right
ant eroposterior (AP) radiographs. Linear regr e
the reduction rates and the percentage of inh
the tibial pl ateau and the angular defséor miti ¢
operatively and at study-neomnd.h GTn tsecravnasl swetroe ctoe
functionality.

Results The treatment appeared safe without i
achieved the highest growth inhibition (64%),

(13%). A medium effect was observed in the 12
9.3 mm (SD 3.1 mm), 5.7 mm (SD 1.1 mm) and 1.:
and 60N group respectively. Articular surface
group with a change in the tibial roowasangl e
observed in the other groups (120N: 0.7A, SD 2
val gles ormity was <created in any group (200N:

60N: 1.3A, SD 1.1A).

Concl usi on By means of t he constant force ¢
appeared feasible in this preclinical experim
to be a reasonable compromise between force |
defmar i on. However, clinical trials are neces

transl atable to the human pathologic situatio
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Devel opment and Preliminary Clinical Eval uat i

LiangliangD&wmeingZhao

Affiliated Zhongshan Hospital of Dalian Universit
Abstract

Objective

To address issues such as prosthesis | ooseni |
arthropl asty, a novel ankle joint prosthesis
preliminary clinical outcomes were evaluated.
Met hods

Materials and :MaApuBfDarctteud ipn@gr ous tantal um ankl| ¢
fabricated using spherical tantalum powder ( pl
(SLM). The articular surface was polished, an

magnetron tspudntanmneg surface hardness and weart

Performance: TSecsat nimign g el ectron mi dncpeo sy v ¢
spectroscopyay EdB)jfra&Xcti emy( YRhb)t,oeherdt Xon sp
( XPS) were employed to characterize the mate

-

scratch tesdndmngks awadrnn@i aconducted to assess me
adhesion strength, and tribological perfor man
Clinical Tr a@rhsel aptrioosnt hesi s was appbtadetanHilOoe
osteoarthritis and talar necrosi s. Preoperat
complications, were recorded.

Resul ts

The porous tantalum prosthesis was successful
pore size, obxBDBiting a cl-EreeasdrtaocéeéamihatT
significantly i mproved surface hardness (fro
modulus (from 231.30 GPa to 354.73 GPa) whil e
0.87 to 0.2). Clinical outcomes showed that p
a preoperative average of 53 to 89, with no s
Concl usi on

The novel ankle joint prosthesi s, featuring
interface design, demonstrated significantly ¢
resi stance. Preliminary <clinical outcomes we|
solution for total ankle arthroplasty.

Pol _3.07
From 3DiTbhed4Duture of personalized 3D printed
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Mi hai T Dragomir

"Car ol Davila" University of Medicine and Phar mac
Abstract

The rapid advancement of additive manufacturi |

of personalized orthopedic implants, allowing
patientsd6 anatomical and physiol oglieamaneeidsal
titalma s end I mpl ant s have seen extensive use
bi ocompatibility, strengt h, and osseointegra
constructs are inherently Ilimited in two key
comparison with the surrounding bone ,mpwhaincth c
interfaces (rigid metal pushing against el ast.i
over time. The other is their i niarbg |la tdye man d df
the next generatiomatefi abdot hempl anbaasf or m, re
the patientédés body heals and grows.

This presentation wil/ expl ore t hedicnoenncseipotn ad f
titanium i mpl a-mas$s et ioaeldrad bimal tcionstructs- that
resorbable component s. By introducing toarefu
titamasend | attices, we can engineer implants t
and structur al attributes. Unl i ke conventi o]
constructs are designed to evol ve, maiinlteai ni n
enabling better osteointegration on a macr osc
interface between i mplant and bone.

Il n particular, we wil/l hi ghlight novel manuf a
with biodegradable metals or ceramics, creat

demonstrate contro
advancedakasemaddit
geometries, throug
degradation and ti

|l 1l ed corrosion profnhges an
ive manufacturing methods,
h which we can di sstpe chiuftiec d
ssue ingrowth. Thlidi nagp pamd c

i mplraenltat ed complications, but i tspalcsd i paves
dependent healing environment.

To il lTustrate this future, t he presentatior
manufacturing possibilities and geometric <col
chall enges of this emerging fiaenad,eriimdsé paitreg f
|l ongrm biocompatibility, and the establishmen
degradation kinetics and mechanical perfor man:

poised to revolutionize how we <concnegi vae naennd f
standard for @gypramifec ,c,p atnidemti ol ogi cally integ
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Pr-el inical bi omechani cal amateslsaenk p@w dhie tar | p al
osseointegrated prosthesis for transfemoral a

Giulia Cal ¢rti AdGr iBsettitnialD,dCngmied 0o Ak éand, ZMafraeni ni 2
Pal anKavwvi,n MoEmhhaebs, GLwppmi €mii 3t of ol i ni 1

1Al ma Mat er-Usitwal oirtuyn of Bol20gRCaC,S Bosltoiginuat,o IQraloyp. e
Bol ogna3Celnttarloy .Pr ot esi Il NAI L, Vigorso di Budri o, E

Abstract

|l ntroducti on: Osseointegrated prostheses for
alternative tlon sfoacckte,t osnseoi ntegration provid
prosthesi s, whil e overcoming the | imitations

| da to a signifi cOsnsteoamaredgamtreat es.ystems are ¢
di screte sizes, providing a |Iimited options i1

curvawWareecently dev-mabbopleedpanryaaticditentc adt £sleoi n
system (OsteoCustom) to match the anatomy of

di ameter, but al so coniciltny,t helsl ippapecri t we pn
extensichue nprcamal validation we perfor med.
Fratnli I I : To quantify the benefi-aptiofl {t h€TOstaea
of 70 femurs were virtually implanted with th
one {COHhe OsteoCustom could be i mpl aQtwas in &
unsuitable in 19 cases due to insufficient c
preserved significant volume o0ofC  @8BB%%chbnbéone
spared, pOO0. 00WdnNe CcTdret ascttemar ea was greater
pairdul arly distally (20%i ncrease, p=0.002).
Endurance: To ensure adequate mechanical endu
designed, based on thAsl oadssinothaffotdahtar
tests on each design combination, a wd&ERTI ow
model s arfMMme psede the credibility of the FE mo
performed, where the strains and displacement
rel evant Thoecsaed iFopEhsmodel can therefore sneleingllhy
of each OsteoCustom stem.

| mpl ant stability and | oad transfer: As stem
concerns for osseointegrated i mplants, bi omec
pai Oae femur of each pair was Omlpy aft ed wihte
cotnr al ater al ones cOudtdemeadee veo aan OfFa mi e st m

i mpl ant st abtirlansyf ernd elaccahd | mpl ant was -subjec
bending and tlompli amtal mtesamoti ons and bone str
adi gital i mage cor rTenleatiinam c(i bll &) ns ycsrtoemm.t i ons
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were4 3ti mes small e (tpabn O0Otbhe ORle strai-G di st
showed slighttgnbegheat sonsainear the stem tip

Concl usi ons: These findings provide a solid
OsteoCust om.

Acknowl edgements: AOsteoAMI 0 -QRP&j))ect funded b
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Miderm Analysis of the Survival of Uncement ec
Modul ar Ti bi al Components Made of Porous Tant

Gi ga [/ Goudriec el jKiaasrtoe IKiacl, Fokter 1, 2

lUniversity of Mari bor, Facul 2YnioferMddiyci Meedi cMd
Mari bor, Department of Orthopaedics, Maribor, Sl o

Abstract

|l ntroducti on: Uncemented tot al knee arthropla
revi sion rat e due t o aseptic |l ooseni ng, par
osteoarthritis (OA), who have higher demands
stdw ai med to compare the survival rates of u
postartiadi | i zed (PS) modul ar tibi al component
components from the same Kknee i mpl ant systen
revisieptfier | @a®sening as the primary endpoint
Materials and Methods: From January 2017 to
performed at a single tertiary institution by
maj ority of patients underwent TKA for primar.y
imol ved cemented TKASs, while 376 cases (31. 3"
di stribution of body mass index (BMI) was sim
kg/ mj, p > 0.05). However, patients treated w

age 6edards,y 95%5CI12)63 .h&an those with cemented TK
95% CI-7702X1 and were predominantly male (59%),
hi gher proportion of female patients (74.2%).
2023.
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Pol 3. 11

Pati-emaci fic Distal Tibia Titanium Trabecul ar
case of recurrent Giant Cel ly eTaurmoruert rions pae cYoi uvne
study

Dr. Vi kadsDRai hAECI' T MAI NI

'Aarogyam 3D, CEO & Founder’AavVAByamGUiIARAPaetinds ;
Founder, Vapi ,PrGafiassadr, adamdli AOD, Depart ment of Or t
Medi c al Coll ege, New Del hi, I ndi a

Abstract

Keywor-Dspri3nted titanium trabecul ae prosthetic

Tumour, Ankle Joint preservation, metal on cal
|l ntr odu@itanotn:cel | tumours (GCT) of bone prese
however, when they occur, they c8hopteseng anc
fusi on ocfaujsoei dtissabi | i ty.

They are associated with a high | ocal reoccu

therefore approaches to reconstruct t kd oaxnkl e
resectiost wdyrant

Customized zi? and prosthesis were made using MA
resection level.

Patient specifig
prothesis was
made.
: resection margins

-e calculated (4*3

) from the level of
fond and using trimg;;
ion distal tibia was
ised (Green area).

After excision g
2\ )f’ ,:
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The p
speci

ri mary oAbhetctawvteo oshdrhe st he expepatieamcte o]
fi
recurre
ol
o]

m
C customizedtaoi gtexlonstbiualt pr oetsteesii D1
nt gi ant cel |l tumour . The i mpl ant was
ogy with the ai msotfold otoefg rnpetteasl e rtvoa th ocomi
nacantciul age on .

t echn
met al

We describe o eaalske fodmal 82wi t h a Recurrence of

was treated initially with curettage and c e me
recurrence after 4 years when she prese@Ted t
and MRI i maging for di agnosis and the extent

resection and recousgroaalkti Dbenastumabpre

Pr-eperative planning was done using CT scan das

resection gap was ©precisely <calcul ated. The
opposite | i mb. The model was <created, it Wa S
modedito create intramedull ary space for bone
virtual mo d el was finally printed on a Met al
with titahibAV aaed at he interface with bene wa:
apatite. The joint articulating surface was

congruency and keep the coeffbDefenttefDdeésign.i
were made for soft tissue attachments.

The petpiecrntfi ¢ customized titanium i mplant pro

of the tumour as planned. The resu-bp wpstbhate
was no recurrence and theapanige mbach aalnyda rpead rhl
full ROM at the ankle joint. Radiologically t

Customized :
used intra of
calculate res
margin from
gplafond.

Von Mises equivale
stress is a good
indicator for predicting
bone failure, as it deals
with the amount of
energy that distorts a
local volume of tissue
under the peak fall
load.
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| mpact of Cyclic Loading on the Mechanical P
Scaffolds for ACL Reconstruction: For Walking

Vi ktori a Ka sakuilee h n@das $ s2 i an DaBededWebeFBankr 2,
Hi l debThomh&8s &rliiezsab,et h Ro s aCda oB a lnnea yEontoln,t s 2

l1Teaching and Research Area Experiment al Orthopae
University Hospitall ndAtaicthetn, f LGrer maxtyi | t echni k, R
Aachen, &eDr enpaanryt. me n t for Orthopedi c, Tr &KWhal and F
Aachen University Hospital, Aachen, Ger many
Abstract

Pur pddie s study i nvestigates t he mech&ni cal
caprolactone (PCL) scaffolds wunder cyclic |o
assess their potenti al as Anterior Cruci ate
engi neaeprpirnoga c h .

I ntrodQre i@mh:t he key | imitations of ACL recons
grafts. Brai ded degradabl e scaffolds have bee
| i gament reconstructi on, provi di ngr esmaduecltiumr g |
through cel |I[ul al2zog iemgrmuuowt hg.r af t viability afte
properties must be evaluated wunder physiologi
l'iteratur e, | i gament devices shbomnh dt cexphi &v én
l ax[i3d yd]

Met hoBdsa:ii ded PCL scaffol ds (n=3) spwemr e PGlabr
monofi |l [a5hdmet sb.r ai ds were designed to replicat
repl acement and regeneration, with previous s
tensile strength and degradati on Hbehadnieor ma
scaffolds are tested under cyclic conditions
accessopersati ve performance. The testing protc
mi nute, followed by precon@0ON)onsigau (ta €bydl0a
cycl es at 1HzjJ21Wal ki aamgd aBtON1. 5HZ6 3f0oN) , r uannndi r
postconditioning (15ONMyScd es Aht Lzt sONsed a
40mm gauge | engt h.

ResuRAlktk:scaffolds underwent cyclic testing, W
testing the scaffolds exhibit a maxi mal el ong
up to 8. 78mm for Asicmunpatred omumrdi nd.eveemampge i n
and postcondi tploansitnigc sdheofwosr mati on in a range
wal king and 4. 77mm to 5.69mm for running.
Concl uNsoinoen : o f t he brai ded PCL scaffol ds fai
requirement of |l ess than 5mm change in | engt
El ongation during walking ranged from 5. 975%


https://doi.org/10.3390/biomedicines11020507
https://doi.org/10.1016/j.arthro.2006.01.017
https://doi.org/10.1016/j.jbiomech.2009.07.019
https://doi.org/10.1002/jbm.820140504
https://doi.org/10.3390/polym16162349
https://doi.org/10.3390/jfb13040230
https://publications.rwth-aachen.de/record/992746
https://doi.org/10.1002/jbm.820140504
https://doi.org/10.1016/j.arthro.2021.04.053
https://link.springer.com/article/10.1007/s00142-024-00712-8
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| | I
vivo elongation of the anterior medial bundl e
N 2.[3@hder the extreme running conditions t
postoperatively, high elongation occur s, sur
investigation of the mechanical properties a

scaffolidtypgpuunéadin |both conditions. Wi th strong
under wal king conditions, the braid shows pro


https://doi.org/10.1002/jor.24330
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First measurements of the Active | mpl ant Sys-
sensing for i mproved bone fracture healing.

SusaMme i e Ki FekhxX, Weilns chho’h| Benagint, a Paains eMot z ki

ISmart Material systems for innov#tliiwe kPifgdHadtdd al $
und WiederherstellungschiChwagire of Himmwva@a,t i @er rhanpy .a
Hombur g, Ger many

Abstract

Nickelamasend t her mal shape memory alloys (SMAs) ¢
due to a reversible phase transformation (PT) frc
SMA technol ®gyY abbki smedd in medicioe adde bt ocampats

properties, especially in stents and guidewires [
high energy dengiBfily], ande |l osvecobt SMAs as actuator
the fields of imaddsbuiamptaegeddat Reateinany ,[ 6he a
of bundl-@dr ends cdown t o a wénr eprdeiseemmettsera odon25 nuou
frequency of 200 Hz [10], [ 11] seAéhsc apabi aidvant &
[ 13]: By measuring the electrical resistance of
contraction and applied force are monitored.

Recent scientific research found that a switchab
treat ment with individual stimulation patterns t
accelerates the patientods healing process [14], |
The first innovativ@enomphgnti 16§yst ems patvehtoped an
concept wusing aluminum [17], [18]. SMA actiugiter s |
andos$tatessofhatbe a second set of SMA actuators
of the fracture site by contracting and restoring

This proof of concept has recently been equipped \
interface (UI). [ 19] Due to the smal/l size of the
inductive <charging, the CU tirsi arleadlyhef oCU tsewspp oatt
acqui si tbiaosned ncaopnt r ol and neur al net works for f al
control of the implant via a WebApp, using Blueto
This work presents a novel integrated actuation
adaption of the applied stroke and stiffness. [ 2 ¢
exhibits, in contrast totitghet pgurdffoaucoef Mmoo hogptpar &
surface, enalbédamignd heapaaidty of a human body.

Al ong with the design, this work presents and dis
dynamic | oad test. These experiments were conduct
new i mplant demonstrator is att@acdteandar daingeg! fi icra
SCcCrews.
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Experi ment al Study on the Design of a Bi omi me
on Microstructure Characteristics of the Adul
MENG LI
Department of Orthopaedics, First Affiliated Hosp

Abstract

Objective: To explore the microstructure <char
compl exes and provide a new design scheme f
model . Met hods: Three adul' t cadavers without k
Sampl eannidform size were taken from the | ater al
surface of the femoral articular swurefsodatofont
mi c€D tomography was wused to scan the specir
thickamfessartilage and subchondr al bone pl at e
parameters of trabecul ar bone (BV/ TV, TbN, T
anatomical dat a, t he VG Studio MAX 3. 4 sof
osteochondr al scapéoi i cmodet erwnalh sstructure.
thickness of the patellar cartilage was signi
medi al condyles (P < 0.05). The average thickr
was greater tlhmarertahatanodf nehdea al condyl es (P <
patellar cartilage to bone plate was signific
condyles (P < 0.05). The trabecul ar mor phomet
cancell ouasc é& ontkeo vegd ignificant differences b
I

s
patellar surface (P < 0.05). Usingd¥Gr 8dadl e
and degradable materials were-dcmestsi ooédstre

of t he omaremaclhondr al compl ex. Conclusi on: Ther
di fferences in the osteochondral complex acr os:s
Based onCTMidatoa andaidemdpudesi gn, a digital

osteochonddalcasnc dfef @accurately constructed.
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Col | aByjaesned 3D Scaffolds Hnorni chheepde dwi Hyhd rMuxlytaip a |
Osteosarcoma Therapy

Di ana Medeirro’s ABachego Rafraed®a BSetbra*Mdtuemwg Al ves
Ab21 i 0! SGktamh Ehcfabauai &0 BAirlaviaa MMams$ eri, MCar é¢9ob
Mot,a Tati an?a Patr2cio

Coi mbr a Chemi-lsngtyi tQermt rcef Mol ecluM@a)y, Shegarcterme n(t (

Chemistry, Uni versi-6g5,0f CoOombmba’ae nPto3r@Owgar . Rapi d
Sustainable Product Development, | ndltSItuEhst Pobluyee
for Sustainability and I nnovation in Structural

University of Coi mbr aP: IR al {1818 s3 (R&el mbiS@eaBewteugal .
-Association for the Develmdpustnrti alf Rahrek Scefa Hecgowuneoi
das Ac8ciMs3@3MO)Q Figueira 6&Pal Skcoze,nckRor tAwgalli.da do /
16, Of fice 5.07, Pab@ae Hasbodla; »Pert a®epPpartimemo a,
of Compl ex Ti ssue Regeneration, -l f(MERILINe dl nRéda g € rud res
Medi cine, Maastricht University, Univer3%intseiit siit g e
of Science, Technology and SuGNRyi,n afbaielniztay, flotralGer |

Abstract

The | imited abilitWdy mehsconaéent{ic2®naltuimeo mode
complexity of the ostedeaircoama smii rgo ereV il rud mme
t umor heterogeneitydhianndde rdsr uagd vraensciesnteanrtcse i n ¢

antdtherapy déveThipsmestudy introdwldemenan oinmh o\ S8
coll-agemd scaffold designed to simultaneously
and promote tissue regeneration, providing a
model i ng anidc tehvearlaupaetuito n .

The scaffolds were fabricated -gsadg VobtabeakE
doped wi-itdhn muydrioxyapatite to mimic the miner

ti ssue. Coll agen concentrations of 5% and 19%
a customdrgivethonprinter. A biomineralization p
resul ted I n scaffol ds wi t h vari ous composit
ma g n e sdi oupne d hydroxyapatite/coll agedoped (Col
hydroxyapat(Cel/l E@HA)dgeand -daopmed maywdresx yuarpat it e
(Col FeHAMg) . Pure collagen scaffolds served a

Comprehensive characterization was performed
Scanning electron microscopy (SEM) reveal ed a

aggregates embedded in codil apgensadydeKasct rmhsdao
( BEXD) confirmed heterogeneous mi ner al di stri
spectroscopy (FTI R) demonstrated strong c¢chemi
hydroxyapatite, and thermogravimetric analysi

mi ner asle pdhuar i ng coll agen degradati on. Notably
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superior structwural stability and degradati on
term applications.

This innovative hybrid scaffold replicates th
mi neralized osteosarcomaf unsesuenalsphati ehmnig
targeting and ti ssue regeneration. I t s pot
mi croenvironment offers a transformative appr
evaluating anticancer strategies, -eaemgdi naececreelde r
solutions into clinical practice.
Keywor disns Biiroed mineralization; 3D tumor model

Osteosarcoma microenvironment
Ref erence

1. https://doi.org/10.12016/j.ctarc.2021.10032
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DuaFol ymer Mi neralized Hydroxyapatite Scaffol
Regeneration

Raf ael a', SAAabrianly ®Bammas'd?admana?l, Vavoenn tcea®, MB8ht e b &
PanserfNuno!, AAvesar MChel §s AMdtoam {6 Tdtoirdama Patr2cio

ICentre for Rapid and Sustalimatbiltutte ofdalcyt delvril © pl
Grande, Perptaurgtambeent of Chemistry, Uni ve¢rlsnstyi todt eCo

of Science, Technol ogy and Sustainability for Ce
Faenza,% St@Egstitute for Sustainability and Il nno
Department of Civil Engineering | URiNVeriksli tly, o€oiCn
Port Ffemd Powesrsoci at henDéwovoel opment of the Sea Econc
Figueira da Foz, Fi gleipaar tdnee nEFo o,f FKormpdgeax! .Ti ssu
MERLN I nstitute-l dopirleedchRegeger ati ve Medi ci ne, I
‘Depart ment of I ndustrial Engineering, University

Abstract

Bone tissue |l esions represent a signifasedcht puL
therapies emerging as eft ecBoinvee iasndp rsianfaerri |ayl t
calcium phosphate,colypagéncos|l pgehei nosn gr owt |
cebl sHowever, current treatment strategies for
ef filtcahy a result, research efforts have been
capable of filling voids causradmbtyi sgbrs® qaneérmad
Coll agen, an autologous component of the extr
for scaff ol dDfealpriiteatitenbi ocompatibility, col
high degradability and insufficient mechanica
bi-ionspired mi neralizati on process was empl oy
approachd invel heterogeneous nucleation of hy
coll agen nanofibers, whi chd wiemneprs &b aq usecnatflfyo
These novel constructs hold significant poten
The biomineralization process was utilized tc¢
coll agen mineralized wiytnht hheysd rso xaynadp gtrii tne .i n\ga rpi
explored, and the scaffolds were fabricated
Were develaoampyed tswoaf folds with a 0/90U geometr
injectability, mo r pehrofl mrgriga n caen dofbitoHegs cafl f @l d
evaluated. Fabrication was <conducted at a de
i nconsi stencies in the slurry composition pr e\
and filament sizesidalviaadalkdesr omhe heiometngs d
Food Printer system successfully produced sca
intended O0/90U geometry. Chemical anal ysi s r
mol ecul es and t e Sysmitedr @d¢ onpdhiatsieon s i nfluence
formati on and materi al I njectability, as evi
assessment s. Bi ol ogical tests indi cated that
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adhesion and proliferation of human @mepemnmdc hym
hydroxyapatite scaffolds were successfully fa

Further optimization is needed to achieve an
and scaffold geometry. These scaffolds hold si
repair and regeneration.

Ref erences:

1. DOI : 107 99KI168/ 1749

2 DOI : 104358P022421055

3 DOI : 10.1016/j) .biomaterials.2016.01.0214
4 . DOI : 10.-0RP6883028 41578

5 DOl : 10.1016/j).msec.2020.111410

6 DOl: 10.1016/j).pcrysgrow. 2012.121.001

KeywoBidefabricati on, Bi omi micry; biomineraliz
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|l nvestigat ,bonCoopfpeaZma clbadescer Fl uorapatite as Be
Bone Grafts

Samant ha,?SPeygVy a,2Elialhli? Smene s Ple,t erayBelcgkaAlwad, Gr i f f i
Sujee Jelyapalina

Depart ment of Veterans ARhiavessi Spalof LdkahCi $alt U
Abstract

ObjectiSyent heti c bone Substitutes ar e i ncr ea
materials for dent al and craniofacial recons
all ografts xenografts are standard but are |
t hmost common causes of graft failure, as it
integration with bone tissue, resulting in ex
contamination during sopgeatlyi ve ¢ deeedantriéngo
infection, which is more common in the conta

demonstrated that fl| udulptaitti ateed FIAQr maoff | wydi
enhance bone formation and per i or mmaowco nsp.ar a

S

Additionally, the |l iterature suggests that m
properties of HA. However, | idmipteadd FAt sdiaed i ma:
efficacies. We hypothesized that bowe | ¢ hel s
antimicrobial properties of FA. To test this,

or sdiklnvoewn anti mi écbohbhrakttmetakd t hem, eval uat e
properties dafoptehdle ¥ metrdlaces, awnwdi hesskeedobhas:H
cul tures.

Met hiodMatogpled FA was initially synthesized an
characteri zrealy udi fnfgr aXttriaonns,f o Fauriinefrr ar e d spec
inductively coupled plasma mass spectrometry.
1150AC, eiamdsutthface morphol ogy and topography

el ectron mi crosadopyensdyesPegyroscopy. The
properties of these di shcosurweirnec uefvdadipday lewic tad d e
aureus$eld dbw serial dilution and the spread pl

studies wer e perfor med on selected surfaces
osteobl ast s.

Results and DO0hsacruascstieon zati on data revealed th
the highly doped apatite compositions, whi | e
result in the formation of oxides. Scanning e
mor phol a¢gyi #sartiled depending on the percentage
for slopedr FA, surface grain sizes increased
met al s, cr ¢ atpiogg amihc ea . Compared to wunrdoped |
doped FA exh3 biHoogldd a ed2ction in bacterial a (
bacteriostatic surfaces. Osteobl ast cel | cul
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per was doped at |l pes cehangddqceod pfes emd toew i
e the potenti al as i1 deal synthetic bone s
t

cop
hav
fur her ivml vwiadae li ©.n
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Mul tidisciplinary opti mal design for i mpr
gl ass/ ceramic bone substitute i mplants
Pasquale Vena

Politecnico di Mi | ano, Mi | ano, I'taly

Abstract

| NTRODUCTI ON:

Clinical challenges often overload healthcare
muscul oskel et al system, which is highly vulnne
significant -a1elegdt iftourt eboinmepl ant s, n e wT haepsper o a c |
solutions shoul d Il ncl ude personalized treatr
advancement s i n materials for greater mechar
bi oactivity or bi oresorbability, anrde i hmpglov e
guality and reliable products.

| n t his presentation t he approach pur sued \
(https://)yebanydawy’ program funded by t he Eur

SkgodoQusrkiae i nitiative, wil!/l be shown. This p
for creating cswubtsomitneed bhompé ants using bioact
additive maemaHmicquwes ngt hereby tackling the he

posed by trauma and bone diseases.

MATERI ALS and TMiET HQODoSgr am establishes a mul ti

training framework where ten doctoral candi dat
met hodol ogy for -desednipgrsenamiezed bone subs
newor k, encompassing partners across Europe,
clinical applications, materials engineering,
mi x-edal ity surgical planning.

Mat eri al s ar e a centr al focus, emphasi zing
bi ocompatibility, and printing precision. EXp¢
bi oengineer s, and technology developersy wil!|l
test -cgelraasmsa £ed materials forcddiesesceéemapdiamgs sw
derived from four selected clinical cases regq
personal i-gedl e mumpl ant model s. These amadel s
optimizing the i mplantés architecture, mat er i
to deliver i mproved mechanical performance t
shape of the i mplant.

RESULTS AND DI 86U%58kONWroposed presentati on, a
approach pursued in the project and prelimin,;


https://rebone.eu/
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particul ar reference, but not l i mited to, t h
adopted in the project.

CONCLUSI DIN&: ReBone Doctoral Network, supportec
SkgodoQusrkiae i nitiative, seeks to r-=®wsbdtviet ucthea
i mpl ants fsorzedr ibtoineal def ect s. Thi s mul tidis
technol ogienilalanidnmatati ons as the basis for
t hat address these pressing clinical needs.
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Application of 3D printing Integrated Acetabu
dysplasia in total hip arthropl asty

Dewei FEKihawg ,Chlkinggwei Ying
Affiliated Zhongshan Hospital of Dalian Universit

Abstract

ObjecfTove:nvestigate t he clinical efficacy 0"
prosthesis (I AP) in tot al hip arthroplasty (
(DDH) with different Crowe types.

Met hoAstot al of 85 patients (106 hips) wi t h
Depart ment of Orthopedics, Affiliated Zhongs

February 2020 to February 2022 were retrospec:t
hips) ofefrowe ¢ygpes (14 Mmi,psl)5 ofas@rsowel 8t yhpe s
typie and 12 cases (18khips3enifeLrofwel ARpwer e
printed fortyymedhl h@r ohwep j oi nt was reconstruct
operative design. The bil ate€C@R) hoirfizememde ca
bil ater al verticaCOR)endiefrf eorfe nrcoet aklt & foonr ¢( Vand a
measur ed andMeaosnprag edup cup inclinaThenHandi an
hip score (HHS) was used to evaluate the hip
t he | asup.f ollhheowshort f or m-3%6 gwmaes tuisoendn atia ee W &
guality mdnthdg eafater3 operati-om. and at the | ast

ResulAt ¢: t he operations were successfully comg
up time was 26.8N3. 4-CORntdh §.f eFlee clei Idetce reals e\d
mm to 3.8N3.7 mm, -CaOR] dtihfef elrielnactee rdaelcrieased fr c
2. 0N2.Thmem.cup inclination and anteversion ang!l
The HHS was 82.6N5.7 points at 3 months after
fol-lpw T8B& SmAS 625 N 45 points at 3 npomitrhtss af t
at the Il-wap.t Noldompl i cations such as hip peri
di sl ocation, or aseptic |l oosening occurred.

Concl udihen:use of 3D printed porous tantalum
various types of DDH can fully ensure the ace
the rotation center of the hip, which i s helyg
earl ynccal efficacy is satisfactory.
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HOBBFHIi ghly porous bioinert-umionre fimpdtnte Heoal

Simon Spelagmesl,,FervVeuann k,a2 ,HrGashah ked e, 2A,eDanrfjed | ner
Mar olxdh&nnes raivlilearr i Mg f, Amtde e ¥ s | - WeluB eThiBg rAa s
NaulP2trick Heidmeal 1 Z@aprfile 12, Bvamz @ A, Sonhew éhett, & z

Redl Regina Brunauer 1, 2

lLudwig Bol t zmann I nstitute RAusfTriaamatColuscgye,r Wi
Regeneration, 3WASBnTedhst kium,4 Wi temgz AGmbHH, aWi en, AL

Abstract

Backgrbdowmai on fractures fail to heal on thei
treat ment with autologous bone grafts from t
possible. HOBBIT aimed to -gpleved opi mplhawvted it lyate

on hstgrhengt h, bi ocompati bl e ceramics as a tre
project was to investigated the potenti al of
substrates -vfodru mmdipmhii fig@hlr mance cer ami clse atro nger v
scaff oltdbs exmmdni ne t he bone healing pbeant ngl (
scaffold combi-aedi wat &d amagtemiexj rasi ggegnei dbeéri v
mesenchymal stromal cells (MSCs) or extracel/l

Met hoQdesr ami cs were testeidn faintdrod ocompabhahi tat)
f arn appbi cat theem.ri hgadnd regenerative potent
evaluated in a rat femur critical size defect
andr epent soft tissue ingrowth silk fibroin 1
performed after 3d, 2w, 4w, 6w and 8w for Al 2
after 8wafhar ZAIO203

ResuBbosh ceramics didi mowinpgrestewedt axidc hi yh m

perfor mance. Hoawafvfeal, d Al @IOB8 not -lpe awiinda@v isvuof,f i
resulting in breaking duringmphanB8Bs bDhaheelivhaatl
in the defect, and soft tissue ingrowth was p
formation through the whole scaffold.

Conclu#ai dberations i n design and ceramic ma |
regeneration in the rat femur def ect signi f
However, our resul ts demonstrate t he need f

introductiremeermdt iavermatri x within the scaffol
regeneration of patients.
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Functional Outcomekkel andd | magtogs in Distal F
Among Ol der Adults: A Comprehensive Review
Jos® ARewnte, Joskul Akempsd mh -HBearl k8§ d eEzmma n u e | Bel ar

Fernando ArocheParGhirlilsat i an Foy
School of Medicine, University of Puerto Rico, Me:

Abstract

Background

Di st al radius fractures (DRFs) are common 1in
functional Il mpairments and reduced quality o
dorsal/vol ar angul ati on, radi al i ncltiincauli aorn ,
i ncongruity are emphasized in treatment pl ann
recovery remains inconsistent. This systemat:i
studies to evalwuate the arsesloactieadt i foancett obresh svderec
outcomes in elderly DRF patients, aiming to |
over strict radiological alignment.

Met hods

A review of 23 studies was conducdcdar s aln/ad g/lza |
angul ati on, radi al i nclination/ heidgadnd wheaiar
relationship with functional recoveryas Quhtec o me
Disabilities of the Arm, Shoul der-Rataendd W a nsdt
Evaluation (PRWE), grip strength, and range o
surgical (e.g., volar | ocking pl anteet hfoidxsat iwoenr)e
evaluated for their effectiveness.

Resul ts

Radi al i nclination/ height (14/ 23 studies), d
variance (10/ 23) wer e t he mo st frequently S
interventions i mproved radiological altgnment
functional outcomes. Radi aolf fs hwoerrtee naisnsgo ca nadt eadr
outcomes, while radial inclination and ul nar
Grip strength and range of motionoermkrgedownsrtr
t han radi ographic alignment, undexsabered t
approaches. Variability in findings highlight
comorbidities, and activity |l evels.

Conclusi on:

Radi ol ogi cal parameters have | imited predicti
DRF patients. Management should prioritize f
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motion over radiographic alignment. Personal.
uni gue needs of ol dertadm|l odst aommes mprove | ong
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Application of 3D printing Integrated Acetabu
dysplasia in total hip arthropl asty

LiangliangD&weingZhao

Affiliated Zhongshan Hospital of Dalian Universit
Abstract

To nvestigate the clinical efficacy of 3D prin
tot al hip arthroplasty (THA) of devel opment al
Crowe types.

A total of 85 patients (106 hips) with DDH w
Ort hopedics, Affiliated Zhongshan Hospital of
February 2022 were retrospectively analyzed.

type 10 cases (14 hun,ps)5 odasCasowel & ylmepsgdgnaof C
12 cases (18 hips)AosecCresveoft ypAP were desi gni
Crowe types. The hip joint wasopreecadn svter udcetse dg n
bi Il ater al horizont £OR¢enti éf eokncet andomnheHDbi | :
of rot-@ORpPnd{( ¥Vference before and after operat
Measure cup cup inclination and anteaersabsed ar
to evaluate the hip function at 3 -mpnths afte

All the operations were successful-tp Tiomel wa &
26. 8N3. 4 mont hs -CORhedilfifleateeac®&l d¥cr eased fron
3.8N3. 7 mm, and-CORe dbftatenat tHecr eased froi

2. 0N2.Thmem.cup inclination and anteversion ang!l
The HHS was 82.6N5.7 points at 3 months after
fol-ltpw No complications such as hip perrprostt
aseptic | oosening occurred.

The use of 3D printed porous tantalum | AP in
DDH can fully ensure the acetabulum's coverag:H

of the hip, which is helpful for thecméceVéryg
is satisfactory.
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Tai-made: 3D ®ssnsie@ed Aut ol ogous Cost al Cartil
Treat ment of Complex Carpal Bone Lesions

Zhenzhong Zhu, Qian Tang, Jiagen Sheng

Shanghai Si xth Peopledbs Hospital Affiliated to Sh
Shanghai , Chi na

Abstract

Compl ex <carpal bone | esions, such as advancec
and proxi mal pole necrosis of the scaphoid af"
in clinical treat ment , and current |IByasetdheone i
3D printing and digital t ec hnnoel w gayn d wer ehcaivsee et
cartilage transplantation surgical technique.
Preoperatively, the morphol ogy of the necrot
scaphoid) was accurately evaluated using CT ir
Subsequentl vy, the healthy lunate (or scaphoi
fli pped, and a prosthesis (a complete lunate o
that could be used for actual i ntraoperative
templ ate, the obtained autol ogous ceo ssthaalp ec aorft |
the lunate (or part of the scaphoid) required
of the diseased carpal bones, the remodel ed
Ssubstituted into theFtgupallhbeond e ndetfee onta sarfd & e
transverse fixation, and the scaphoid was fi
Postoperatively, the i mprovement of wrist joi

scofra,y,a LTweweénide aMRd Kul arly foll owed up.

W W

—d/“"’

Figure 1. Surgical design and procedures
The clinupalrefsalltewfor up to five years demon
could effectively relieve the wrist joint pai
function, significantly increasep tshter ernagnde o
effectively improve the qual tutpyrxXoy, |IGT eand hMF
i mages showed that the grafts were in place,

phenomena wer Eighseryed
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Kienbock’s

disease

Necrosis of

scaphoid

Preoperative X-ray | Postoperative X-ray Postoperawe MRI T2
Figure 1. Surgical design and procedures

Il n conclusion, the precise remodeling and tra
assisted by 3D printing can achieve accurate
proxi mal pole of the scaphoid, reprasdntiomg

compl ex carpal bone | esions.
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Reliability Ev al uBaatsieodn Roefgi Sur &daacen Approach
Femor al Rotation Using 3D Bone Model s

Shi ma Gholli AbmbddHaBRoem ®KbédRallmédkh R&smussen

'Aal borg University Ho $Amiltbaolr,g Adnlibvoerrgs,i tD/e n nmaarl kb.or g,
Abstract

The wuse of surfacei menetendarom3Dhr bene model

traditionablaskdndimeaasrksi onal (2D) met hods, has
interest i n many orthopedic applications. Th
rotmdli ochanges in |l ong bones before and after
refers to the natur al growth process between
consistency and | evel of agreement with a con\
asssed.

3D triangular surface models were reconstruct

of 18 pig femurs, each i maged at two time poi
mont hs. -iTnrhteerpweent i on bone model wasi nstceatlveedn and
model . The-isnn¢@®@reecdnprie®n bone was segmented int
di stal), and each section was indepeneenehyi al
segment . Rotati onal changes were qfuamenmndeéeed
bet ween the proxi mal and di st al femur section
the consistency of the 3D method, segment ati c
were compared to the 2D Lee method, twheeh was
interval by an expert observer.

The mean change in femoral version was 2.86
compared to 1.43 N 2.70 degrees with the 2D
greater measurement consistency across trials
vi a tibntraclass correlation coefif0i.Qi0entf o(rl G@Q)e,
met hod and 0. 970 .(9&)% fCdrr tOh&© 53D method. A mod
noted between the 2D and 3D methods (Figure 2

f uretr i | 1l ustr at-Aldt man nmgl et B(l Ringdur e 2. B) .

Conclusion: The 3D method appears to be more r
compared to the 2D method. This approach offer
changes in experimental studies (eigtergeinded:

effects, and detecting unintended changes acr
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Coronal Sagital Axial
Figure 1. Box plots comparing 3D and 2D meas:!.
planes (all planes for 3D and axi al pl ane for
A. Correlation Between 2D and 3D Measurement (Axial Plane) B. Blandaltman Plot: 2D vs. 3D
g :
3 7
H S R AU S
S 5
Rot;ional Chang‘; (degree) vaZD Measure:ﬂent ’ N ’ Meanz(degree) ‘

Figure 2. (A) Correlation plot demonstrating t
axi al pl ane measufAd mamatns .pl (0B) dRlparmd i ng t he
bet ween the 2D and 3D met hods The average val
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3BPl anned Corrective Osteotomy for the Treatr

|l nstability in Diaphyseal Forearm Mal uni ons.
Sebastiaan Fischer, Eline Van Es, Joost Col ari s
Erasmus Medi cal Center, Rotterdam, Net her |l ands

Abstract

Forearm fractures are common in children. A
mal uni on, which typically results in |imited
rotational movement i's preserved, but t he me
radi oulnar joint-s{(DBOJ)wrastd phnat Soft t i Ssuce
employed to address this instabilitglanmads s
corrective osteospeyi fuisa ndriplalti and cutting g
stability and reduce wulnar wrist pain.

I n this retrospective cohort study, patients
during childhood, presenting with DRUJ instat
rotation, were included. AIlIl pat i ernatdsi uusn daenrdw eor
ul na wuspirnignt3ebts pedii feina dr i | | and cutting guide
pai n, measured by the Numeric Rating Scale (N
postoperatively. Secondary out counsei nmpa st hseu bH aetcit
Rated Wrist/ Hand Evaluation (PRWHE) score.
Ten patients were included (mean age: 19 year ¢
demonstrated a stable DRUJ without the need
NRS pain under | oad decreased significantly
showed no significant change. The PRWHE score
= 0.04).

A 30 anned corrective osteotomy without adjun
significant i mprovements in both pain and fu
secondary to diaphyseal forearm maluni on.
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Experiment alThwvaéihdmdihrbinnant orthopaedic resid:
30 N 2 y) evaluated APC on bbphinthedcahobaadl
spine pkFaguemows representative scenes with A
Prjoection accuracyl iwmes bnwe as@gmaelnwffdgence spher
 andmar ks and e@mwer tadfnfgs eg isxTaelml seonimimlair me s e st .h
mean residual error after APC: 2.12 N 1.10 mn
ASTM dock; 2.18 N 1.40 mm (near) vedswes | 2b26 ol
t he 3 mm threshol d considered-scliemwi cpalalcye maa
Twe@on-sei detdestt i ng confirmed stati st-iacnadl -ffiecagriud v al
errotrkiwia 0.9 mm margin (p < 0.05).

TABLE 1. Mean projection errors

Near Far

Mean+STD (mm) Mean+STD (mm)
ASTM 2.123+1.097 2.478+1.500
Spine 2.176+1.396 2.356+1.401
Combined 2.146+1.236 2.426+1.459
| mpl i c@Gompased withclrewent7 .pDimwbasaendd (ndarX emm
registration techniques, APC achieves superio
extra hardwar e, cabling and wofrikéflddoevl dp rse aipdi
during-rahgee t asks, APC tiMDI| dusaxgterbd e s Tpirvee
vi sual i satpirercitso-ome rgdmttirvae dr i I I i ng, burring a
confined spinal ceurigeoms sthdt esewwmbll vex phbt b
refine dynmaotiiconhemadel | i ng, abnads eidn treeggriastter ag u

generalise across cranial and pelvic morpholo
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Usesrpeci fic Augmented Real ity Rendering Cal i
Subject Variability

Sepehr M an io Sa’h,Rapeirda E. ! Amirldod ¢ i Ah Ge @,
Aoudel, 5, 7, 2

lDepartment of Orthopedic Surgery2Mdgidill | SUmE R eCesn
for Robotic Surger@8pDepManmt memt , ofCaNadaol ogy and N
University, ModnMornetarl e, a | C aNheaudraeH oosgpi i chaal | Néndsrtoi)t,utMont r

CanaédcGill Sar coma, Depart ment of Surgi cal Onc
Canaé6®epartment of Surgery, McGi7lMc Glnlilv eSpsiintey ,& Mocr
Group, Mc Gi | | University, Montreal , Canada

Abstract

Over vAetwi:ve -pfar@ea¢tdt axompensation (APC) for surg

aims to nulli-fggtbheraptooat hei bpbagimoleadpgtdi c al
di spl ayWMOsOSTwhen surgeons | ean towar@ f@he ofr
di st-awaee APC pipeline i mplemented on Microso
an NDI Vega XT infrared (I R) navi gatsipoenc isfyisct e
calibration, the system cotrtirmetwi hivdlogmanmk ¢@nmns
or hardwar e.

Cal i brati olnwowocraknfolnoiwc:al wor king distances are
and Afaro (& 800 mm)-22UsefhgrancASHTMoERS554he of
six physical | ahdmakksd wityhuan I Ren aicquuales

points rendered by the HMD. The resulting An
capture cumulative ophoxaérrorndeDunign@nsurye
ar e bl ended wi t h at anmmgentth moyed r bdrHii-dca n g ebty S
di stance, generating an adaptive ca@rmectaiterd f
anatomy onHMDhe OST
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Devel opment and evaluati on of sil-kasfeidbr oi !
bi omaterials for human hip acetabular | abrum
Gi orgi a BoAlcdsasniio!, BMd¢ cihald @1 IBAmMh érst e A B,i dKeeri3t Bie elkt o
Brunel |l & Ggliegoonloora Ol i vott o

IRAMSES Laboratory, Rizzoli RI'T Department, | RCCS
Depart ment of Biomolecular Sciences, Veipaet snehy o
of Bi omedi cal Engineering, Eindhoven University o

Abstract

The acetabular | abrum is a fibrocartilaginous rin
hip acetabul um, anchoring to the bone and providi
of fibrochowmdieaoyteadsfaber s | ofwingl Iregersttaynge It,0 a&lh
guaranteeing sealing properti-asettabubamre.i nbo mnegtehnee
i mpair these characteristics by inducing | abral t
in quality oaft elliyf,e,t oandde,geunletriammi ve osteoarthritis.
to create a graft for | alar asluirneddreernmaitciroone nvtiag on
colonization with mechanical properties of native

t his aism,l ka fkiebrraoctiinn mesti H aMAnN y Ihytde o(gked r avtaisn devel o

di fferent concen-t2r5at% owws) oafn dk ecroantpianr e(dl 2t.05 Si |
ti o8i bMAkeolatti nons, deagsmmedd si okpféepaoén S
l e keratin powder from wool was di s-persed
drogel s. Firstly, the wultraviolet (UVv) e
king procesisoawasthet swmilhéhmgt o aeval uat e
ogel which is fundamental for the circul at
ompatibility with a human chondrocyte cel
homateri al suspensions. Cel |l behavior in terms
evaluated by | actate dehydrogenase (LDH) detecti
Transmi ssion Electron Microscopy anal yses.

s~ ~o®w—T ~ -

0
w
r
n
[

r
h
h
[

The data collected ShoMAdhydabgehe kanabenproduce
crosslinking time of 10 mi-SiultMA hfyodrr oaglell st,h ewirtahtoi uot
viability. Concernsingni hfecraeawed @l i dwr irmmg itohe af i r st t
was oOobserved, confirming the ability of the bioma
of fluids in and out from the material. This is
survivalthescadnstruct . Mor eover, bi ocompatibility
ker &tiil MA hydrogels allow the maintenance of cell
the absence of cytotoxic activity.

Ker a%iilPrMA hydrogels were successfully created, an
optimized. The hydrogel s showed successful flui
chondrocyte cell ITine. Further indectigmatofonesxtamrac
matrix by chondrocytes when embedded in the hydro



AO Orthopacedic Research Summt
I B —

Po2 2.03
El ectrochemical -NB2dsaviAdd ogf Piotenti odynamic S

and I nflammatory Conditions
Ay di n Bkhidaani , Mi chael Gasi k
Aal to University, Espoo, Finland

Abstract

Met allic orthopaedic i mplants must exhi bi't S
|l nfl ammat ory conditions impose a challenge of
I n this -weonrhk dloemgtr ochemi calNbb#ha\|iTHNZIpsf ahbo
analyzed. TNZS all oy sampl es were studied i
phosp-bhatétered saline (PBS). |l nfl ammat ory conc
H202 and HCI, and severe inflammatory with H2
and cmallcaictu ate hydrate (CLH) [1]. Potentiodyna
at 24, 48, 72, and 96h to evaluate corrosion

Figure 1 shows the data for different media a
The icorr behavior differed significantly acr
clear reduction in icorr was oObser6hhed raed |liemmd
progressive passivation of the alloy. This is
|l ayer in the relatively benign environment . |

initially high value at Rdbhcadebyt oH20O2 bhwti dav
reduction was observed, suggesting a gradual

being decomposed and the alloy passive | ayer

compared to the nor mal me ceinu m,c hhail d helniggelhst ipnogs e
reactive species [2].

The severe inflammatory condition exhibited

foll owed by a notable reduction by 96h, I ndi
BSA, and CLH | ed to accelerated corrosion and
i mfmimat ory medi um, the reduction in icorr W a s
synergistic role of BSA and CLH in promot i n
decreasing icorr trend suggests that the all o)
phas offered enhanced corrosion resistance, p
The relative rate of reduction in icorr was ¢
infl ammatory conditions af tteer M 8the h aswigare sdfi nig
alloy is influenced by its intrinsic ability

bi omol ecul ar attack.

Prolonged i mmersion tests confirm the TNZS all
icorr, and its stability under severe inflamm

| ong@grm orthopedic applications.
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(o)™ Fig. 1: (a) Ecorr an
val ues extracted fr
5 — extrapolation.
,uai , ) ngme(h:G N - . °°°‘1 2 4 sTlme(h)m 2 64 128 A C k n 0 WI e d g@n’n@me f' ul
for financi al suppo

EU APremurosao (GA 860462) project.
[ 1] Be&krhd mrani ASc iGarstiikf iMc3 REpo023 52.
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Elucidating the Mol ecul ar Mode -65 Reptodeof /
Systematic Literature Review

Eva Burgersl,2, Anna Lodewijksl, 2, Thomay Hoel en2,
Caronl, Scott Johnson3, Chris Arts2, 4

l1Maastricht University, Maastricht, Net her |l ands.
Maastricht, Net her | ands. 3Cerapedics, Denver, us
Ei ndhoven, Net her | ands

Abstract

Bone is a dynamic tissue with the ability t
regenerative capacity reduces over time, as t
di mini shes with age. While various bone graf
deveped, i ncluding autologous bone grafts, b «

ceramic material s, each present with signific
have been developed to enhance bone regenerat
altéerma to current trdbhtemesrytbbthecelprei qgaemisnso a 1

acid sequence derived from human coll agen typ
ability to attract, attach and activate o0steoca
bone grafts. However, a comprehensive evaluat
these processes has not yet been fully elucid

é
a comprehensive overview and criticmamblgcabaes:
mechani sms driving the attraction, -l&petpatcihdreent
in bone regeneration.

This rewiegw,stperreed in PROSPERO (CRD42024395851
re

gui del i nes. Il n vitro research |l ating to the
i mpact-l10fwePre included, aasmaviel bt ki eisn. VvExvcd u
egcompassed studies before 19496, chbmmamed!| wni &a
synt hetic bone grafts or blood products, and |
in Medline (Pubmed), Web of Science (WoS) ar
researicrhnkcependently performed screening and d
Covidence software. Ri sk of bias iwa ssitdusdseesss e d
and the SYRCLEG6s risk of bias tool for ani mal

on t he mohlrecul ar me c h aln5iéssm npohdaes eosf oafc tH on .

After duplicate removal, 878 papers were scr
inclusion <criteria and werQ ainncalnuwd eBlh aftonragad at
demonstrated increased cell-l15atdcamcdhenetinit atwian
partiaclcesnpani ed by enhanced ALP produdtiben. Y,
potential by providing evidence for i mptroved :

15 scaffol ds. Liu et al-15(ao0otta¢hmdemionsor at edr
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osteogenic gene ex
and osseointegration

attachment,

bone formati on

terature review substanti at

mode df5 egcetpitardeofantdheni RRhl i ghltbed t he

of studies via

and ‘

Records identified from:
PubMed (n = 396)
Embase (n = 701)
Registers (n = 394)

Total: 1491

Records removed before
screening:

Duplicate records
removed (n =613)

]

Records screened

»| Records excluded™
n =795)

(n =878)
:

Reports sought for retrieval

»| Reports not retrieved

(n=2)

(n=83)
!

Reports assessed for eligibility
(n=81)

Reports excluded:

4

[ Included ] [

Studies included in review
(n =54)

Wrong outcome (n =7)
Wrong study design (n=7)
Wrong intervention (n = 6)
Conference abstract (n = 4)
Not written in English (n = 3)

PRISMA 2020 flow diagram of the study selection process for the systematic review is
P-15"s molecular mode of action.
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Synergistic I nfl uence of Mesopor ous Bi oacti
Concentration on the Osteogenic Potential of
Oznur Demirl, 2, Shahrbanoo Jahangir3, Mauro Alini
1Riga Technical University, Ri ga, Latvia. 2Baltic
3A0 Research I nstitute, Davos, Switzerl and- 4] nst
Nur ember g, Erl angen, Ger many

Abstract

|l ntegrating mesoporous bioactive glass ( MBG)
presents a promising strategy to overcome th

including | imited mechanical strength and sl c
exlpores the dual i mpact of MBG particle size (
9 wt. %) on CPCs, focusing on setting behavi ol
osteogenic differentiation using human mesenc]l
smal |l er than 20 Om significantly reduced set
strength (~10.4 MPa) and enhancing cell vi atk
concentration. Notabl vy, the smaller MBG ©part
mi croserucesunl ting in optimized ion release (
130.4 Og/ mL) and-stemmdeanmederealrilzyat i on. Gene ¢

reveal ed wupregulation of early osteogenic m a
increased MBGhi d @ensttleangtee dw ff erentiati on mar k e
underexpressed, emphasizing the need for e xt
capture osteogenic capacity. | BSP staining fu
MBGnodi fied comudsairtt ¢s,i npar twitc. % MBG content
the differentiation effect was not statistica
potenti adedfian eidomi oactivity enhancement, con s
osteoinductiiese ipa®ypedvebmonstr at ed I n t he I it e
emphasizes the itmpmoirtr@anktet nfMBG nei ze and conc
CPC performance for bone regeneration applica



AO Orthopacedic Research Summt
| A ——
Po2_ 2.07
ABi odigital Twinso: optimizing biomaterials f
Mi chael M. Gasi k
Aal to University Foundation, Espoo, Finland

Abstract

Despite the success of i mpl anctosmp |tihceartei oinss sdtrial
compromi sing patients'’ guality of Iife, causi
and virulent biofilm by causatcitvoer sp aitsh ocgeenntsr aal
occurrence and the recalcitrance of these inf
Any i mplant has a distinct set of features (s
with basic properties (wettability, surface e
proteins, bacteria and cells I g Bnswh. cbémwpker|
evident t hat we want such I mpl ant surface

infection/inflammation risks and the best ost
do not know which surface it wouilmdpbt faktor
variabl-esrcebased in unknown ways. Technicalll"
objective design and optimization ( MOD-AO) an
|l earning algorithms (MLA).

I n this work we demonstrate analysis o-f t he

di fferent surfaces of titanium all oy (roughn
angle), biofilm formation factor, cell®sn,adhes
infl ammatory potenti al i n vitamal ydsaetda wirtohm nmor
met hods to select the "best"rdheeirdema fdrecamsi loa
(MCDM). Here we selected only those edramadl es
controll ed.

The results indicate that even with scarce s
bet ween variables and estimate most i mportant
are major parameters affecting perfotmamcesof
negatively correlated to cells proliferation
mar kers. Analysis has revealed sever al i mport.
i mprovement of <cell reacti ons arnac thiasn ss hfoovrn fp!
devel opments. Application of MODAO MLA to | ar
selection of surface/coating of the implant a
ri sks and i mprove the performance.

Acknowl edgement: support from the EU framewor

PANBI ORA, PREMUROSA and EXCELLMATER.
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Physicochemical charactevalzadt oadm aaet Bm@mndriittri
mesoporous bioactive glass #fiahdopangt aplpeés cfadn o

Daniela Jaramill ol, Ger m8n A. Clavijo Mej2al, Lenk
Galusekl1l, 3, Al do R. Boccaccini 2, Martin Mich8l ekl

l1FunGl@Gemstre for Functional and Surface Functional
of Bi omateri al s, Depart ment of Materi al Science
Nur ember g, Erl angen, Ger many. 3Joi nh, CGHGsRET Chd,r
Trenl| 2n, Sl ovaki a

Abstract

Bi smdoped dendritic mesoporous bDMBENS)v ewigtlha spo theaal

for boAd |l Vond applications were prepared and <c¢ch
radi opacity, and antibacterialeiactdwiittaybiweirtey eivnal
engineering. Four di fferent compositions of me s o

Si @Ra0 system were synt-pebi metdhodj nghi he Bobosmuth

through posterior i noparlecg maattiiocom .f ollol dwecd ripyr at e Bi
nanoparticles were dispersed in ethanol solution
concentrations, 0.01 M and 0.05 M, with a nanop
i mpregnati ons paomrcdkwscst ed under two temperature con.
above the melting point of bi smuth (I11) nitrate
concentration and temperature. This approach ai ms
by wutilizing specific and beneficial properties
therapeutic effects, while maintaining the struct
Various technigues were -DMB@NYS S§8caharagteleser oher
(SEM) was used to analyse the morphology, size, a
mesoporous <character of the nanoparticles. Optic

coupl ed pl-@GQGB3a wd L Putseerdmitnoe dtehe el ement-aMB GNosmp o s i t
with progressively increasingEmamdtdltliern (oBET)i 2ad0Bs o
mo d e | was employed to assess the specific surface
I nfrared SpelcR) oprcopyiydgdTi nsights into the mol ecu
measurements were used to evalwuate surface <charg
stability of the nanoparticles in the biological
doping and its potential to improve imaging contr
using an al-wmdgeumestigpToh e iiom cDNIBFGNsy was ttheestBad t h
apatite formation on the parstiimullad eslurbfoadge fdfuti @r

samples were also tested for antibacteri al activi
osteosar eeo3mac eM@ | ine. The tests were c-DMBGbBsEed to
as a material Hefetreabndgpbometi ng bone regener
systems, bone void fillers, and cement, among ot h

and antibacteri al properties.
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Mi mi cking physiology: Perfusion bioreaecetor ct
functionali zed hydrogels for controlled drug

Anais MorgankJdwamMadz\Brcleri'a BEpanaselcaSG@Gamn&errar.i
Jasmina Stoj kovska

Politecnico di Torino, Dipartimento dWUniSwceresniztay A
Bel gradeFaculty of Technology and Metallurgy, Bel

Abstract

Understanding the characteristics and release
compl ex croenlteadd eddlystems under physiological (
in drug devel opment. Bi omi metic bioreactors
plfadr m by replicating the dynamic physiologi ¢
applications.

I n this study, we aimed to develop a |l ocalize
met hacryl ate chitosan hydrogels (MCH) functio
or tannic acid (TA). We hypo tchuersiinzge da ntdh dsty bMGHy
functionalized with GTP or TA, woul d exhibit

the effective, sustained release of Dbioactive
The primary objective of this study was to i n\
from MCH over ih dhaiykse ucnodnedri t i ons, using a con
medium in a perfusion bioreactor at a superHf
corresponds to capillary bl ood fl ow. Addi tic
mechani cal properties Bbodbeeleasaeandenetand t
controlled drug delivery carriers.

MCH were synthesized by UV c¢crosslinking of a

with 2% wt. photoinitiator, followed by air
GTP or TA by immersing the dried hydroaglkls in
characterization of both pure and functional./
release) was conducted in a bioreactor wunder

determine the apparent diffusion coehétccenof
GTP and TA were analysed in PBS under both st

Additional l vy, the prolonged polyphenol rel ea:
anticancer efficacy of t he rel eased compou
osteosar cowta cke7lM2s .

The hydrogel s mai ntained mechani cal stabil i
Functionalization with TA or GTP significant/

approxi mdtoeldy cbmpared to initial hydrogel s. A
mechanical properties nearly returned to the
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perfusion in the biorefholtdrredauocbi oedi anmatma
yet remained mechanically stable (dynamic com
polyphenols demonstrated moderate anticancer
K7 Rtwt cel |l s. These findings hi gHluinghti onali zp

met hacryl ate chitosan hydrogels as promising

cancer therapy and underscore the advantages
i Mitirno giaypo

This research was supported by the Science Fu
7503, Biomimetic Tumor Engi neeBiionegn gion eEenrheachTcuen
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NexGenerati on Bi omaterial s: Mesoporous Bi oac
Performance of Calcium Phosphate Bone Cement s

Dagnij@?L¥Yzrmur ?2DAmdo R. 3 Boccaccini

Ynstitute of Biomaterials and Bioengineering, Fac
Techni cal Uni v epPBsilttyi,c RBiigoama tLeartivailas. Centre of Exce
Techni cal Univerdsmstyit Ri gaof LBt omat er iNalre.mbEmigy er
Erl angen, Ger many

Abstract

Calcium phosphate cements (CPCs) are widely

properties and clinical potenti al i n bone reg
strengt h, prolonged setting times and sl ow
megporous bioactive glasses (MBGs) of fer a r
compressive strength of CPCs, providing a hig
vol ume, which are highly advantageous for tis
and MB&rs kte wutilized i n titanium orthopaedic
exceptional mechani cal MBgpocompoand e st he ond
bi ocompatibility and biMBac tciovmptoys.i tRy app lcyoiantg
i mpl ants can pergonacttieo nb camned irnetgener ati on, effec
mechanical and biological requirements of ort/l
inherent | imitations of CPCs. This study focu

formul ati ontshetior aisnsfelsssence on setting behavio
properties, and in v@gelrosyreri heesiazedeBBPBBnpgar Sio
to CPCs at di ffer @&ng wto.nW)ento atevahsatt® their
properties.tiMBG sidgni ficantly infl uenced t h
mechani cal strength. Low concentrations (09
injectability, cohesion, and compressive sStre
suitabl e f-bearmiomg altaopgoi s . Further more, t he i n
promoted i on r eMBeG@ sceo niproosm t@RECG f aci | iFti amtail d g, ar
the degradation ratebMBé@adwéieacpivimiyeodf &&Cd
favourable cytocemp@a2 bbecelltyviwalihl iotvy-tc onmpar e
pol ymerase chaiPrCR) e aotnifamr megBT t he successful

gene mar ker s, further validating t he mat er
di fferentiation.

Acknowl edgmest work has received funding from
2020 research and innovation programme under t
iBaltic Biomaterials Centre of Excellence).



AO Orthopacedic Research Summt
I B —
Po2_2.18

Templ ated Synthesis of Hol l ow RuO2 Nanospher
Part-l odeced Osteoclast Activation and Bone Lo:

Ziying HEBwin Wei, Donggquan Shi, Ni rong Shi
Nanjing University, Nanjing, China
Abstract

Wear parti ciunduoce d edbsti-associl aati omers a maj or C:
periprosthetic osteolysis atnldeoasnd gtcite olucso < an il

tot al j oint arthroplasty. To miti gheeapechi o
targets have Oxiechat ideatstfiesls i s one of the ma
promotion of osteoclastogeneassissi.stldar eapnpr oasit
synthesized holl ow 2y unherosphmepeas daanst(iBooxQ edfafnetc tf

the treat ment of CocdMoead!|l beyeplaysighebochaiwl
suppressed receptor activaB ot i gpdndn-u(ck AMkIld) f a
osteocl astogenesi s, bone resorption, and the
NFATc1l-Fosg¢ MMP9, and€T SBICAMP) of bowrmer imaerdr ow
macr ophvagesi nhi bition of tBhe(-dBFuchedr t imotomnek

factor-UpaltNiFway s . I'n hmolddeowoRlu®Wayimas demonstr a
apprecitatbelneuati on i n osteocl ast di fferenti at
mal f ormati ons induced by CoCr Mo alloy partic
nanozymes may be further applied as a therape.l

of othemtiomfyl amm o xr alaati eeck asitlrmerst s .
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Duatlargeted Therapy Based On The Macrophage Ni
Si yué-’Tald ah Gheenngdo?ng Zhao

Depart ment of Orthopaedic Surgery, Shanghai Jiao
Hospital, Sh Zbephari t, meGhti naf. Ort hopaedic Surgery, S
Zhejiang University School of Medicine, Hangzhou,

Abstract

Rheumatoi d arthritis ( RA) S characterized

destruction, primarily due to macrophage ni che
wher e compl ement overactivation di srupts t h
macragés i n RA, |l eadi ng t o i ncreased i n
osteocl astogenesi s, resul ting i n extensive k

antagonists are oft erylsiimiltoggd cb yd otstagiers swnme rmi
bone resorption.

We analyz-edl i sghhaencing data fr om-nmoywoowcwitael C
derived macr ophages (dataset GSE134420) t o

compl ement activity and macrophage i mprinting
activatevel owedda novel recombChaat &dnmdi oa@aspe
efficacy ini mduadd aarttilgreinti s (Al A) model . Des
l' i mited effects on bone r esotrgprtg eotne d wteh grua g erietr
pl atédsrmg aarmatnalc framework (MOfEargwehiedhdel i @
and -rpelsponsi ve r eGk5a%s.e Tohnfe CeRfIfgi cacy of this pl
t hroughCTMi chriost ol ogi cal staining, and i mmunof
Al A rats.

GO and KEGG analyses reinforced the central r
The recombiODbMt pGRItgei n was efficiently expres
antompl ement actividye -GREMomugdudedhi nfl ammat c
| i k6 and-UTNFthe Al A model, It did not signifi
The dwalgeted nanopl aifCDEO@HABDZAS8 @dRImMpnstrated
pHiependent release, complement inhibition, bc
RAANi mal studi-esl andeguemgtieng confirmed that
reduced compl ement and osteocl ast activity,

i mproved the macrophage niche.

Various strategies using complement inhibitor
RA. However, S o0ome, l i ke the -ICbaRecaptbrtamtF
tocilizumab, were ineffective in clinical S et
further research into complement as a therape
the | imitations of single drug components and
more effective and comprehensive treadrnmegnst op
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specifical pat hol ogi cal C
new avenues i devel opment of

I igure. Consrucionof o DusTargeted Plifom Tareting he vm.,..,.- Niche. (a4 TEM images o 218 ZiFs@BSA
ZSGBSAGHY, and ZIFSGBSAGH rticles respectivel ©
Figwe. ::Gmw.. ihe Characrisics of the Narephage Nicein Reumaeid A (o) UMAP snalyi of vl CDISY () FTR spectr of 21, ZIPS@SAand i mverdi mm,m,u i ot o SIFS, FBSA nd IS GHSAG e
Cellspecific nrichment of DEGs was determined in PaGenBase. (&) HE and safranin O st reen staining, IHC for C5b-9 and C3. (e)  rancbartcles () 11P NMR spectra of 24 polid. and 2 perr, v e 7
mmuofuorescnce siining for VS1gd and CXICR of SD vt joits. ) Schematc diagram o CRl-CDS9fuion prosei design and mock " melyiic by axxy - gz Dsasaz
e U CLCK /0t ) bt el (Dt i kit ) FaCRly OGN e 4 ) o CT mager o i
59.cpecific anibodies o 9 recombinant protein. () Complement hemolysis inhibitory activity of fusion protein ”
[xay oy oSy e B forsmap ,;,’,";',,,,',,’,';-m:'o,m',';, T e g g (HE) and safvanin O st green staining. (w) Cartilage and synovial tssues were analyzed for C5b-9 by immunobistochemisiry,
21 days. ()

L Sin~3). % immunokistochemical analysis of C3 and tatrate acid phasphatase staining, (n) UMAP a....nm:m reduction plot for unsupervised
005, o< 01 and e 000 The aneoway clustering of cell sublypes. (o) Percentage distribution of overall subclusters. ( Lo
ANOVA with the Tukey's muipl. et was differentially expressed genes. (4) Violin plot of VSlg4 expression in cell subpopulations after treatment with the dual-targeted platform.
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Breathing Micelles For Combinatorial Treat men
Siyué 2Tadad You

Depart ment of Orthopaedic Surgery, Shanghai Jiao
Hospital, Sh Zbephari t, meGhti naf. Ort hopaedic Surgery, S
Zhejiang University School?®Uafi vMedsgiiciynef IBaznganlteua
of Chi na, Hef ei |, Chi na

Abstract

Rheumatoid arthritis progressively impairs jo
significantly reducing the quality of [|ife ant
organisms, including animal s angi mpatainamrs,t gemai
nor mal physiological functions. I n the typica
is inhaled and carbon dioxide (CO2) is exhale
CO2, various gases such as caobkhbpde mpNOXi dee (R
by organisms. NO is notably overproduced in RAZ
promise in treatment strategies. Despite thei
vital roles in regulatialg prhycse 0d @g,i ciad c landi e
High NO | evels correlate with i nfilnafmmannnoa tyo rdyi
effects. To harness these properties, we de

respiratory micelles that isigmiuphrfadt @ mmgatso reyx chM@ r
aninfl ammatory CO for potenti al RA therapy.

We designed a Breathing Micelles (BM) platfor
These nanoparticles wereheonytenedalimzee (iottID,
reacti ormydndxy3f I-khRv)onder(i3vati ves for CO rel ea
benzabtiea (BTA) structure and activated by vi
through various spectroscopic and fluid dynar
wer e tested i n vitro for bi ocompati bi-lity,

i nf |l amneattiovriyt yaa. Their effectiveness was -furthe
induced arthritis (Al A).

The biomimetic micelles (BMs) demonstrated a
di ameter of 32 nm, maintaining stability unde
l i ght expWwissursepecudMr oscopy and NMR confirmed t1}
(BA) derivatives in the micell es, which faci
rel ease upon | ight activati on, |l eading to a
Functionally, B Ms showed high bi ocompati bil
RAW26 4£el | s. They effectively scavenged excess

mar ker s -61 isred -UTINF a rat modelndaoteddpuvantti
out perf or medg abso tcho nspionngelnet s and dexamet hasone,
i nfl ammat or yutaincd btehneerfaiptes , evidenced by i mprc
reduced inflammation mar ker s.
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The novel bi omi metic BM effectively mimics re
scavenging har mful NO and r el efawsn ;mmtgi otnhael riat pye u
enhanceidnfalnammat ory effects, making BM a pr omi
supassing the efficacy of tr acdiatrigoenaln gt ragpatrnoea

‘) nummm ‘msmum b) Normal Bone _Cartilage damage BM injection BM injection Sacrificed
eroating' G, v o Yias Vit a Yora
Ime-llt e - i
Irradiation Iradiation
.
Micelle bresthes in Micedie breathes out
nitric oxide (NO) carbon monoride (CO)
Spontaneous NO-Scavenging
° i W)
Aoy A3
p R ) 2 S e ee—m]
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Figure 1. tion of BM. (a) The ir the “breathing " micelles (BM) that inkale NO via the ""‘ ,, ‘f/
(0PDA) (BTA) moketies and exhale CO through the photooxygenation of the 3-  Figure 2 In vivo Anti-RA Activity of BM. () Experimental timeline for in vivo RA treatment. RA ral model was induced by one immunization
(14) injection of NOSM, CORM without or with irradiation, BM withowt

HF derivatives with the formation of 3-(benzoyloxy)-2-naphthalenecarbaxylic acid (3-BNA) species. (b) BM exerts a combinatorial anti-

o with irradiation, and Dexa, respeciively. CT images of RA ©

inflams i b
opermions of 30 6 wih N o 351+ N0 B i N0 o o gt s B N0 b (5 s 7 » of the i (HAE) and () sfrnin
(B=bone, Ccartilage, S=synovium). g) Irradiation time-dependent

speciraof (&) i NO and (h) 10 wm (31,5 mWem').
, 1.g/L, 100 L) with or with (410 nm, 31.5 mWicm). The
(ki) Fluorescence emission spectra ﬂ/EMdeﬂ.nanupml light iradiation for 0-20.s.and j 20 5-40 min. Insets show the fluorescence 1T eTeS IS A T e B 1 oo o ey i e by
i . bo ELISA in (0)serum and () RA pa e Dot are shown s mean 224 (=) .. nol ignficont; *ip<0.01, ** p<0.001.
sd (v=3). P<0.0001; & p=0.
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Effect of LIPUS on the degradation behavior of
repair: | nsnghamsdrbrwithvuod i e s

Jun Wanyuan Zhang, Mingran Zheng, Delin Ma, Shaoka
Zhengzhou University, Zhengzhou, China
Abstract

Magnesium ( Mg) alloys have excell ent bi ocomp
them promising for clinical applications. How
bone healing | imits their effectiveness. Thi s
behavior of bare Mg alloy scaffolds and thei:H
influence of LIPUS. ZE21C all oy was chosen as
bi ocompati bili tlyn awixipreawi mabi €& WRre palrdomcendd I
salt solution (HBSS) + BSA solution toimassess
vigbudies were performed by i mplanting the sc:
SD rats. The effects of LI PUS on scaffold
systematically investigated, and the results

appdtiicon of combining LIPUS with Mg scaffolds
The main conclusions drawn from the experi men

T LI PUS accelerated Mg scaffold degradatic
demonstrating its potenti al to modul ate d:¢
performance.

T Under LI PUS sticmnltatinom,g t mge@®@ whidokeinterdo b
while the treandd -coanrt ai mendg | ayers were o
conditions.

T LI PUS accelerated the conversion of trabec
more mature new bone at the site of the de

Il n conclusi on, LI'PUS combined with Mg alloy s
bone regeneration, and highlights the role
bi odegradabl e scaffolds for bone repair appl:i

In vitro In vivo
o ’--'- S

THTE

s N
o Aeadp, R . .
M M Fig. 1. Mechanism of LIPUS ac

Detachment of Ca-P salts from the scaffold. Ca-P salts are firmly anchored to the scaffold.

® Ca-P salts © BSA cavitation effect of LIPUS
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Nealrnfrar eBedpagmsi ve Nanozymes for Reversible
Regul ate Osteogenic Differentiation

Zhenzhen Wang

South China University of Technol ogy, Guangzhou, (
Abstract

Nanozymes have emer ged as promising bi ocat a

bi ochemical reactions, of fering potenti al f o
therapeutic innovation. However, achieving dy
catatyactivity remains a challenge. Her e, we
neamfrared (NIR) | i ght to cont r ol-hyndarnoopzhyi nhe c
interface switch. I n the "off" state, nanozym
substrate access, restraining enzymatic acti

becomes hydrophilic, activating the catalytic
intracellular reactive oxygen species thRGS) .

system effectivel yb-ciantfelnuiemncarsd bBNMMB/ S¥maad si gna
critical for osteogenic differentiation. The
ROS |l evels are optimized to promoterasdfamaent
associated side effect si.nvlahsiisv es,t rsap atgiyo toefnipeorrs
met hod f or bone regeneration therapies and a
processes with unprecedented precision.
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Stem -Catlén Hydrogels Wi th Biomimetic Microenv,i
and Cartilage Tissue Engineering

Bi ngbi,ngVeXu Li u
Peking University Third Hospital, beijing, China
Abstract

Osteochondr al damage from trauma or osteoarth
|l ead to an increased social and economic burd
of osteochondr al defects is mainlynduedeéoe t h

Substrates promoting tissue regeneration and
are becoming a promising kind of biomaterial s

hydr ogel mi croenvironment can be tightly co
bi ophgal and bi ochemical properties, i ncludi
mi crostructur e, cel |l adhesi on, and intercell
st em-l@aglleln hydrogels have offered new ideas fo
rep r . Herein, we report -thdenmpygydtagebksobnspe
devel opment of osteochondr al regeneration, e <
bi omi meti c mi croenvironment and utilization

met hods

Acknowl edgélmentexct. supported by the National N
China (NSFC, 82002298, 51920105006, 51973226)
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Comparative Study of Mechani cal and Biologic
Extracellul ar Matrix Hydrogels Prepared Usi n
Cartil age Repair

Ji angyladackeuk K Wy & hoMeatntieele MMaHisfpe &l by il eJ eGroaedn
Geuftt Zh®en Li

INAO Research Institute DAwas,anbav dn, vewisti tgr IHorsg.i
Switzerl and

Abstract

Decel lul arized extracellular matrix (dECM) hy.
repair. Ensuring that dECM retains its functic
whil e pursuing the optimal mechanmnciacdal Hpernocpee ritni
wor k our goal was to identify an opti mal me t
cartilage regeneration.

I n this studytyhgml ne od¥wcwaei dTHA) was wused as
and 20% dECM particles from bovi rcer ocsaid tiinlka gue
met hods werel dHompaeradli sh peroxidase 0.1 U/ ml
(HRP/ E0od S@adhidum persulfate 5 mM / ruthenium 1

was performed to assess the viscoelastic prorg
Fourier Transform Infrared Spectroscopy (FTIR
on hydr ognekli hagr. owsisturdoy was performed to eval ua

bi omechani cal property of hydrogels seeded wi
14 days. The mec hfantihcealh ypdrroopgeeritsi ense roe eval uat e
Hi stol ogi cal staining, as wel | as DNA, GAG, a
to compare the neocartilage generation perfor
RFTgPCR was used tiol aegvea |rueagteen exrtasgtdi ogne ne e xpr ess
siftfluuvorescence | abeling were performed to ass:

Amplitude sweep results showed that dECM di d
(LVR) of the hydrogels, while SPS/ Ru exhibitec

sweep results indicated similar adapoagdédl sty
with no significant 1 mpact from dECM. FTI R an
in the crosslinking process, with distinct mec

Compressive test showed that dECM s,i ganidf iacfatnetr
14 days of culd&ECM exhe bHRBHE@a higher compres
SPS/-®RECM (Fig. 1).
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@ . == SPS/Ru
g 400- == HRP/Eosin-d
° m= SPS/Ru-d
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= 200 kx * % . #
] S #
o . o
o o
€ o-
8 D1 D7 D14
Fig. 1. Characterization of hydrogel mechanical properties by compression testing with (A) depicting
used setup and (B) showing compressive modulus as a function of time of hydrogels containing cells,
with dECM (abbreviated as -d) or without.
Safranin O/ Fast Green staining demonstrated
integrity after 14 days of culture. GAG and C
more GAG and COL. Gene expression showed tha
| evel scaocrt i | ager eleagteende rgaetnieosn i n dECM hydrogel s
(Fig. 2).
A ACAN B coL1

= HRP/Eosin
mm SPS/Ru
= HRP/Eosin-d
= SPS/Ru-d

2A-BAct

D1 D7 D14

24 -AAct

D7 D14 D1 D

D1 7 D14
Fig. 2. Fold change gene expression of (A) ACAN, (B) COL1, (C) COL2, and (D) SOX9, measured by RT-gPCR at day 1, 7

and 14 of culture on hydrogels from both methods, either containing dECM (abbreviated as -d), or without.

I n $dilwuwuwrescence | abeling showed that
met hods.

HRP/ Eo demonstrates hi gher stiffne
redi fferentiation effect compared wi

poss

i ble use for cartilage regenerat:i

no

Sss
t h
on

sign

and
SPS/ R
t her a
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l i t u Sprayedderpivadelsental | extracellul ar vesi
survival by reducing PANoptosi s

Liu Zhe,ZhenZBEAdonggChang Qing

Department of Orthopedic Surgery, Shanghai Si xth
Tong University School o030 dviedtiyxi ne, shanghai, Chi

Abstract

Necrosis at the distal end of random skin f1la
the <c¢clinical application of these flaps in p
i schemial/reperfusion (1/R) i nj ury ameat worroknso t i
are critical prevendervievesdt rsanaelgli eesx t rPalEa¢t) ell velta
are nanocarriers of growth factors that- provi
rich plasma and pl atel et | yscaotnecse n torfafteiroinnsg ahnit
i mmunogenicity. In this study, PANoptosis, a
fully characterized in a random skinsBEVYap m

i mproved i schemic skin flap rsfuvwiioml amd reed
PANoptosis | eveEM .i dmi lviiggledc osPg,geapri vati on/ r e
induced dysfunction in human umbili &NV waisn e
incorporated into a ther mosaagsiat isvper atyraibb leo cdke
system (PLEV)Y@PLMechanistic analysis through R
the protectiveE¥Tf fagati sasbf PRNoptosi s l +kely

infl ammatory properties, paraBigrudlairdg pvdatah waiy.|
novel hydrogel system demonssEWtaerdd cpmdwved | efd
in i mproving skin flap transplantation outcom
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Decel l udasczdeédhsed allograft and xenotgerarmt pr
precise reconstruction of temporomandi bul ar |

Haozhe,8hanJl alhlgegn Sbingsdédng Zhu
ISi chuan universi t?A0 Réeeegrdwauh IChs tniat ute Davos, Dav

Abstract

Currently, no effective disc reconstruction |
temporomandi bul awejlatetd dTNM&hsessc To addr ess
prosthesis cons-ttrukktedwi tdtbcelldudrari zed ynatur
pol ycaprolactone, which mimics the natur al ma
and bi ol ogi cal property of t he TMJ di sc.

bi ocompatibility, safety and I mmunol ogi cal t
Ssubcutandeus Daring 6 months i mplantation 1in
reconstruction model , t he di sc prosthesis m
orientation, mechanical property, joint struc
and bome dfarmage. Furthermore, the Aupgradedo
decel lul arized porcine disc was implanted i nt
xenograft prosthesis, with strength and visco
abl er eesot ore the structure and function of TN
demonstrate he transl ational feasibility of &

t
prosthesis for treatmealtatoédadvamaseseds TMI di sc
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Fi berFclodhE i n Bone Tissue Engineering: A new
coll agen and Hydroxyapatite Bioink for Funct.i

Teresa Zuflt danaArar &Gy&eshike t, Ateencda FlL gluit, G3eé v %z | zco

Vi scof an SA, Qalj AN aun i vSeprasiindad de Na Wairsrcao, f aPha nipH ,o0
Wei nheim, Ger many

Abstract

Bone tissue engineering (BTE) aims to induce ne
synergistic combination of biomaterials, cells, a
i norganic composite constitutingeroMeaniamsertald zedac @i
of its seven HhiTehearmaiicalndreygaenisc component i n th
hydroxyapatite. lts crystal structure ascribes to
with structural exndidomydiTthiicsn alb iufdiyt expl ores the
Flex bioinkseE, composed of pure type | coll agen
create a natural 3D scaffold for BTE applications.
structure, tesnpaonweinng al for successful integration
Three different concentrations of -fiyaébEobyapaki tte
create four distinct formulations: 4% coll agen (C
coll agen wi t h 4% hydroxyapatite, amnidt ed % Rchoel ol | aogge
properties, including elastic modul us, Vi scous mc
Haake Mars 40 rheometer. Bioprinting was perfor me
various construct s, i naclubdckisn g umydleirn dsepresc i & cc gyrndili
and spGeeld. viability was assessed using Live/ DeadeE
Significant di fferences in mechanical properties
tested. Hi gher hydroxyapatite concentrations resu
and viscosity compared t e&ltdhee actondt% oésdi Diméi tds b
t hat adjusting hydroxyapatite concentration <can
resulting bioink. High cell viability was observe
of combini ngFltéreE Fhibtelr chkyidr oxyapatite for BTE appl

new fdeezda scaffold mad e from GMP grade fibril

hydroxyapatite has been tested for medical device
1. Thrivi kr aman, G. , At hirasal a, A. Gor don, R. , :
Xi e, H. , Chen, Z. , Tao, J ., Wi ngender , B. , Gower ,
Rapid fabrication of vaseclulear i weende ammodd eil mn ewivtah ek
intrafibrillar col | &Ngaegmur e mi meomaguind §thlf ¢ m.ns3520.
https://doi.or-@1-49D48®38/ s41467

2. Yu, L., & Wei |, M. ( 202 1B)a.s eRdi avhaitreeri aall isz & toiro Haa fd
I nternational jour n2lI2 29f, Maldec hitdarpssdi/eadrodesor g/ 10.
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Amorphous calcium phosphate with incorporatec
regeneration.

Jingzhi? KRani j'a> Maslas SJiandwErlioxtsaps$ 2Kl avins

IRiga Technical UniatsitcyBiRBmgaerLatei £entre of E
SL,atvian Institute of Organic Synthesis, Ri ga, Lat

Abstract
| NTRODUCTBOOWN. ti ssue engineering aims to replica

functional properties to promote regeneration. Un
on healing is crucial. Met abolites, apokentiabul a
modul ate tissue regeneration actively. Met abol om
mol ecul es within biological systems, provides insi
repair. This st udyenutsiefdy ak eryatmenmoadbed | ittoesi d nvol ved
devel oped amorphous <calcium phosphate (ACP), i nc
healing.

METHODS.crisiizealcal vari al defect mod el in rats was
changes during bone healing. Met abol ites ident i

evaluated for their effeEl mmmid mobéanal 5lzatAdC®ataenm |
i ncorporate®) AGPr é A€EPnt hesi zed from calcium gl ut a
and characternyedi t6§ragt Xon (XRD) and scanning el

ACKFG was tested in vitro foirviotsyt,eoaglelnalsiime pmredaml
activity, and expression of -6st ACPal @iss EBrwddr est e
i mplanted in vivo to compare bone regenerat-i on anf

computed tomography (OCT).

RESUL ™Mt abolomic analysis of rat serum reveal ed
l evel s during bone healing. Suppl ementati on wi
mi neralizati o@, i @monwsitgtoi.n gA Cdf ~40 nm amorphous p:
gl uttaemar el ease over three d@yexhiCkiltl ed calil g uir feidc aom
expression of osteopontin and osteocalcin and i

staining) compared to ACP. Met abol omimet apbroolfiislni,n g
especially in the T Arcoynoltee.d linm cwievacs,e dAGRO ne f or me
compared to -A€PEand Bio

DI SCUSSI ON & CONGLsUSINONS .met abol omic profiling rev
during bone regeneration, particularly th& downr e
enhanced osteogenic activity and energy metabol i st
compseant i ng for anaerobic glycolysis. Using metabol
a promising strategy for i mproving bone h-ealing

functionalized materials in regenerative medicin
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Devel opment o f Anti bacteri al Bone Cement s B
Composites for the Treatment of Bone I nfectio

Hanaa Mabrmiuasnham BenHarvuared DudisdatsiBagssaomugNoukr at i

lFaculty of Medi c al Sciences, UM6P Hospitals, Mo h ¢
Mor ocogh Throughput Mul tidisciplinary Research
Polytechnic University {UOWM&P)Re nBiersg u-WANRR S6, M2 8SoCcRE o .
35000 Rennes, Franc@€adiReAnead UEmianersity, Facul ty
2390, 40000, Marrakech, Mor occ o, Marrakech, Mor oc

Abstract

Bone infections remain serious complications
treatment typically relies on the systemic ad
deliver adequate drug concentrati ounnsd easti rtalpe ei
systemic side effects. An emerging alternati ve
(CPCs) as | ocal drug delivery systems. CPCs
i mpl anted directly at the infectegl rsalteegs e.nabHh
strategy enhances | ocal antibiotic concentrat
help reduce bacterial resi stance.

This study aims to develop antibacterial bone
carbonate, bioactive glass (BG), sodium algin
defect filling and the | ocalized tpeaB@®enandf
Alg on the physicochemical and mechani cal p
mi crostructure, chemical composition, setti
compressive strength, were systematicaddy eva
kinetics, antibacteri al activity agai nst St a
cytotoxicity, and inflammatory responses wer e
The resul ts demonstrate t hat BG and Al g S i
characteristics, including cohesion, injectahb
release profile of ciprofloxacin. Not aoktlhy , t h
t he rheol ogi cal and mechani claodadedo pceermei netss . o
ciprofl oxacin rel ease profiles vari ed depend
concentrations reaching |l evels comparable to
ad mini mum bactericidal concentration (MBC) f

assays confirmeadadedtf arhreulCatpi ons effectively
Moreover, biodegradabubhetrtedtsai nnpho&piat eev
Al g enhanced the degradability of the referenc
the biocompatibility of the formul ated cemeni
effects on human peripheral bl ood mononucl ear
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The wear assessment of a hip implant compri se
paired with UHMWPE cup
Rafael MYTrMarmeira MamRii e aMalrou',d oRu i3 aSltlowsa
Y nmetro, Duque dleniCuaexrisaisd a dBer adzoi IAveiro, Aveiro, P
Abstract
Il nt roduc®ii loinc osNg)n ihtarsi dseu p(eSii or mechani cal prop
to scratching and biocompatibility, making th
hip 1implants.sNsTlse used ubf t 8 overcome Met al h
especially to stai-chesmesnéébyamdhewbwaihgal o]
i mplants is influenced by the wear r s ight anc
mol ecul ar wei ghtMWPoH)y.e tHoyweevneer ,( UHhe weaani cbeha\
material paired with UHMWPE become an i mport al
efficacy of the orthopedic device.
Met hodsswer e produced using Hot I sostatic Pres
Maru et al. (2015). As a reference product, ¢
heads were also tested. Both were paired with
joint simMAMatp applied the required force and
abduction/ adducti on, and internal/ exfierimak ro
wear tests were conducted up to 2.5 mitlhl iaon
protein concentration of (30 N 2) g/L was use:(
cycles. A Coordinate Measurmirod i m@abeyHmedrsOMi)t ut
were used to measure the depart offe nsoprhael r ihceiatdys
respectivel y. The wear rate of the UHMWPE cur
cumul ative mass |l oss as a functi or)of AnNnheo pntu nck
mi croscope (Carl Zeiss) with 5x woobrjne cstuirvfea cleesn

the UHMWPE surface.

Resul t®abl e 1 summari zes t he i nitial di mensi

ceramic heads and wear rate of the UHMWPE. A

UHMWPE pai raNgc ommptahr esdi t o the cu tested again
h

p s
assumed to be caused by the i gh deparsMsa of sp

femoral heads.
Table 1: Dimensional measurements and wear rates of the femoral head components.
Sphericity (um) Ra (um) UHMWPE wear rate (mg/10°)
Si3N,; —sample #1 18.33 0.869 2532
SisN,; —sample #2 12:12 0.865 12.94
Alumina - sample #1 1.93 0.042 10.21
Alumina - sample #2 2.82 0.048 11.52
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Both UHMWPE <cups that articuNMsahededcdgai sstr afk
bearing surface, with the removal of the orig

Figure 1: UHMWPE bearing surface paired against silicon nitride (left) and delta alumina (right).

Conclusmpnobpvement in the geomet stNufcamorcahlarhaea e
can make this material a promising alternatiyv
hip joints when paired whsadhdUHRHMWPENtupducbBsed:i
mechani sms.
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Cedglui ding Hydrogel Bi omaterials for Bone Orga
Xi eHua iQiAVar gheritla Ber nsrtdaMarmined NMalllpehr Mgl | er
IETH, Zuri ch, Zurich, Switzerl and
Abstract

Organoids are tiny 3D tissues grdeniivedthe | a
organoid systems of human body parts (e.g., i
for applications in disease modeling, dsug te
still |l i mited success in generating human org
challenge I|lies in replciating the structural

across several I ength scales. Insptagd b¥ the
bone devel opment, wegbiadengnhydeegeld bebmat er |

pore architectunentdi yt, @reo deglrladabl e and cond
and osteogeni d®doffleirenai amt i ef@.rpmierpg rheydd rpog el s
(photo)pol-ymducedtpbase separation (PIPS) tec

bi omaterials are fully synthetixcalnad pnordel | fair z ¢
(B0 microns), bimadegmxadabilattoprieé et mmaisesd and
adhesive |igands. When embedded in these hydr
cell s amdr miomg osteoblasts can rapidly spread
3D interconnected functional neitrwowiktst avi ¢ i n
emphasize that matrix biodegradability plays
di fferentiation, coll agen secretion and matr.
we successfully generated human bouhatooganoi d
Per f visnndomced fluidic shear stress can anabolic
the osteogenic potential of bone organoi ds. B
skel etal devel egpumednitn g thhyedsreo gceell Ibiwo mat eri al s n
applicatiors riecnhsesla sfsaledr egener ati on.

[ 1] M¢l Ll er, M. Z. +,etB€aelpbr di niyl. mi cXopor €us hyd
photopol ymerdiuxzaetdi prhasbdastefan®u mdmrR.3
(202h5t)t.ps: / / doi . or-@2-6801-988®38/s41467

[ 2] Zauchner, D. , Mgl Sadm.t, héMt. iZc , biHodeg@gradabl e |
hydrogels for in vitro 3D culturBdabof functi on
Commurb 5027 h(t2t0p2s4:)/./ doi . or-@2-4923038/ s41467



https://doi.org/10.1038/s41467-025-60113-9
https://doi.org/10.1038/s41467-024-49280-3
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Conventional biomaterials New hydrogel
to grow bone cells in vitro with micropores

(5 - 20 micrometres)

with nanopores with macropores
(5 - 100 nanometres) (100 - 600 micrometres)

Bone cells Bone cells Bone cells quickly form
grow slowly grow flat a three-dimensional network
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Arthroscopic debridemeswatrtecbancdaabpbdi atita@i uil

sul phate beads for septic arthritis of a
injection: a case report.

Si mone 'AY olBlgiisa3 TrCoii anad®n%a Gl atviamm i Batti Bt @aol@ol :

Mondaheél S$tief and ?2Gi annotti

WUniversity of SOenhop&SdiecalUnitalNnierdasi OapedalSie

Siena,Unitwawerysity of Siena, Siena, |Italy
Abstract

Septic arthritis (SA) represents an orthopedi

Due to
charac ized by an annual i ncidence dfh 2
mort al rates f|
o] ved in o
C i

rat e r
thritis

sept.i
can
The

Q »w O
N ON <a

c
treatment involves urgent (arthroscopic

uate antibi-atticcahar apyti binoriac carriers
r
n
r

oscopic debridementamehibhioatdieadby al ot ua

its devastating effects on cartilage,

uctuating between 0.5% and
|l der people (15%) in contra
s mul-podiatcit ve inaeligd i Geafmact eu
ontribute to the develofpmaephylbbdcaddhdss cau

| ocal concentration afrck aefsileman vefinfesst e
ee SA f rsaums cregit.h iteuiglsd upsr esent ed. She was

beads, together wi th -yemntri bli@ltliccwhd henapgti Al

eradicated and the patient fully recovered.

in English Literattuttoeadédtbal asemosuaphibieobec
in the surgical treatment of SA of a native
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Regul atory Rol e o f Mycobacterium tubkericul osi
Osteocl ast Differentiation

Mengxuan Chaein Tu, Wensheng Zhang, Mi nye He, Li ming

Depart ment of Orthopedi cs, Guangdong Provincial
Degeneration Diseases, The Third Affiliated Hospi't
Chi na

Abstract

Pur poBtei.s study investigates the biol#6gi aal a
protein secreted by Mycobacterium tubercul osi
derived macrophage ( BMDM) di fferentiation i n
resor8peonfically, it explore& dme CMRKZ,acda iporr
critical for mi tochondri al DNA synthesi s an

mol ecul ar mechanisms underlying bone degradat

Met hodke cytotoxi-€&@i by BMDMSAWas assessed usi
(CCK8) and DNA synthesis (EDU) assays. Osteocl
mor phol ogi cal ( TaRRAR ns toarignainnigz,at Fon) and gene:j
focusing on r egesnen exphanges on t-three a tt he mtd.

| mmunopr e anapsist astp eocnt -MSe t & ryidm(miudh o pr eci pliR)at i on
identified and 6conhtemadt OWST wi th CMPK2. 1
met abol omi c anal yses wleore pEMPK2Z medr ¢dloe eixn

dynamics and energy metabolism during osteocl
i nhi biti o6i mhucEeSIATost eocl astogenesis was test
CMPK2 inhibitor.

ResuES#8 exhi bit ed -dceopnecnednetnrta tciyamt oxi city on B

reducing cell viability and DNA synthesis at
di fferentiation, as evidenceactbyw rerorgasedatli
upegul ation -©pe wisftiemchanses, peaking on day t
identified CMPK2 as a criti6calwiedadwnrCsanrfae amienfgf e
direct interaction. Transcriptomic 'asndr omMee aibr
regulating mitochondri al DNA synthesis and en
mat ur ati on. I nhibition of CMPK?2 b-§-i nNDGA d s i

osteocl ast di fferentiati on.

Conclu3¥hbse.study hiegtsl ipghvtog aESADIl e in promot.i
by interacting with CMPK2 and influencing mit

valuabl e insights into the mechainndunse dofb oMiyec
degramdadand suggest potential therapeluatedtaomnge
| oss. Future research wil/l focus on further d

and identifying @pddoitteionalntESATti oogr essviodbwved
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Fig.1 ESAT-6 can promote osteoclast differentiation under the stimulation of low-dose
RANKL.

AH&E and TRAP staining of tibiae from normal mice and tuberculosis mice.

B CCK-8 was used to assess the toxicity of ESAT-6 at different concentrations on macrophages atvarious
time points.

C EdU was used to assess cell proliferation in macrophages stimulated with different concentrations of
ESAT-6 at various time points.

D TRAP and F-actin staining were used to assess the ability of different concentrations of ESAT-6 to
promote osteoclast differentiation.

E qPCR was used to analyze the expression levels of osteoclast-specific genes at different time points
following ESAT-6 stimulation.

D e
s

ACTE e oy o e e e i e

Fig.2 ESAT-6 promotes osteoclast differentiation by binding to CMPK2.

A Transcriptomic analysis suggests that CMPK2 is upregulated during osteoclast differentiation.

B KEGG analysis revealed pathway enrichment under the influence of ESAT-6.

C Metabolomic analysis detected changes in cellular metabolites under the influence of ESAT-6.

D Westem blot was used to detect the cytoplasmic expression of proteins at different time points
following ESAT-6 stimulation.

E Tandem mass spectrometry (MS/MS) suggests that CMPK2 may be a binding partner of ESAT-6.

F Co-immunoprecipitation (Co-1P) was used to detect the protein-protein interaction between CMPK2 and
ESAT-6.

G Immunofluorescence analysis revealed co-localization of ESAT-6 and CMPK2 in the cytoplasm
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Characteristics and anat omisaalesl ocation of i n

Mari e FriAdmbiergj upr HeCihe i Bafeadr Huhsruinst o 4 h el eA R aochbbsetk
SRrent Kol d

Ynterdisciplinary Orthopaedics, Aal {emd eUnifwer diitr
Lengthening and Reconstruction, Nati onwide Childr

Abstract

Background. Assessment saftemorefthdme200prpeiss
anatomical | ocations and other characteristic
infection. This clinical experience i s commo.l
|l iterature. Larger data maittee ital ac kve d hmiegltth b e
since previously publ i sheidt é iitrefreadtuirensnocduiryt e
Ai m. Report the anatomical | ocati on-siatnas oft direr
patients with external ring fixators on the |

Met hod. Data wag ocsal Iseactta d niaf 13dhee | Mondeidf ise du dGo r
classification System (MGS) bed site was used

site (MGS score 4) was considered|l asicomf i amat
first evesitt eofi mf epcitnn on f or this descriptive
reported as counts and median values of t he
treat mggmmp,t oms of pai n, frame condtrductt,anagnatt
nei ghbor pins or wires. Anat omi cal -slidceatwaosn
evaluated from digital i mages obtained at the
Results. 34 (8%)esf (897pPpapiants) investigated
i nf ec tseidt epsi)n were excluded after first infect,]

pi-snites (in -s$otas$) 2@6r @iinncluded-si ODésthé7 2@e]
| 1 i ztarraonvs f i xi on wi r es -caonrdt i & aw e ripa gteshr. it elldredh achaft i ¢

treat ment was acute fracture (7 patients), pr
correction/lengthening pramedalrfsof 8t-diattdsmhes
were in the correction/lesgtéaehinghegr mapo( idt)
patients) had a gener al sensation of pain wit

score 3). The specief hddiamf ;éSedcpre of 4. The
of 26) of the infected pins sited ewddive tlm) mma t2e
The anatomical most troubl esome segment was t
of the 26 -dintfeesc twedregui.inns e

Conclusion . We found thasitke wajeriogaodokedi nh
tibial metaphysins.fiAilolni avarmrev i nserted at the
appears to be the most troubl esopmneni t Bhe nhajcar
defined as dr ai nagsi tod @luso fexpre rtihesipeenpai n fr
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Anatomical segment of pins and wires
Infected number (26) / total number (205)
19 PATIENTS

| Lateral | Anterior

ZP1/1 P 3/26
W 7/20 |W 0/2

TIBIA META
PROXIMAL

SISAHdVIA
viglL

P 2/43
W 0/5
Posterior
TIBIA P 3/1 1
Wt e w212 |wort
PO/3 HIND
e W 0/12
MID
FORE \W 0/10:
FOOT K \\“\
Patients Pins sites
First event of pin site with infection (MGS 4) 19 26
Indication for treatment
Acute fracture 7 7
Prior fracture (no infection) 4 5
correction/lengthening 8 14
Symptoms of pain (VASscore)
General pain in leg/foot with frame resting position (median) | 14(VAS3)
Specific pain score for infected pin (median) 14 (VAS 4)
Frame construction
Wires 17
Pins 9
Close located pin or wire (within 2-3 cm) 15
Other infected pin sites (on same frame on same day) 21
No ohter infected pin sites (on same frame on same day) 5
Treatment
Oral antibiotics last week 12
Start oral antibiotics today 4
Increased pin care last week 15
Continue pin care aslast week 18
Wire removal 1
Removal entire frame construct 1
Anatomical location, segment
Tibia proximal metaphysis 14
Tibia Diaphysis segment 3
Tibia distal metaphysis 6
Hindfoot 1
Midfoot 0
Forefoot 2
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Moni tori +6d alga&r IOyt eoar t hrEintgii sn eiemr ead Tinssvud r o Mc
Nealrnfrared Spectroscopy

Arjen Gededadini Ka? Niintahrian h*®adeneag ht, ElAknatdtii >FPs kel in
Ervin NiphpSuasiamem? Milexadaied Af ar a

Bi omedi cal Spectroscopy Laboratory, Depart ment o 1
Finland, Kuopdwl,t FEmémn@Gel | Group, Faculty of Me d
Tampere UniversitylTayamResear EhnBandices, Well bei
Pirkanmaa, Tampere Universi‘ttgmelospalt aBpedampsescepytF

Department of Technical Physics, Uni ¥erxsai tHpo spfi t ERd:
for Joint Repl acemehragl tTya mpfer de diFd indt@nalind Heal t h -
University, Tampere, Finland

Abstract

Osteoarthritis (OA) is a chronic degenerative
wor |l dwi de, characterized by persistent i nfl al
cartil age. The prevalence of OA is increeasi ng
popul ati on. Currently, daotaeer i tiesd nondeurse anaor

pathophysiology, fasd adawrmatlelnpo dred sl i catWe t he h
aim to develop a-bhsmdn metdemtagéele®Al wsing t

engiineg@r(TE). This approach will yield a platHf
Il n our previous work, we deivneflroapreedd a( NsleR)u ps pbea
for monitoring TE constructs development with
We have also developed novel data anaueysi s j
properties from the NIR spectra. Il n the curre
analysis pipelines capable of estimating OA d
The model was prepared by emdeddved memancihy
stem/ str omal cells in gellan gum hydrogel s. 1
days in chondrogenic differentiation medium t

of taule, OA was i naAadhddeadnmagiony Eryd oki nes- ( humai
UJ4#6 anti) | LNIR spectra were obtained every 24h

currently performing biochemical anal yses and
asssisng cartilage formation and detection of (
OQur preliminary anal yses show that NI R spect
infl ammatory cytokines are distinct from cont
machines (SVM) model was able to classify the
spcificity as coming from the OA induced cons
We plan to enhance our in vitro model further
|l oading to mimic the mechanical i mpact of obe
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Ref erence

1. Karunarat hna, H, Sadeesh, N, et al . (2025)
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Figure 1: Preprocessed Near I nfrared (NIR) S
performed based on OA induction with infl amma
900 to 1700 nm. Changes in the spectra were d
160 nm, shaded area).
Tabl e 1: The <confusion matrices shows t hat

accurately idendiindueed76 amples @Ad 90% of <con
predicte

OA cont x

76.710.0
OA % % 10
act 1 23.390.010
cont% %

x 120 80 20
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Tobramycin damadBMP2Zoll agen scaffold for treat
infection while promoting bone healing in a c

Claudia , Bawiceli ”RAmerasnn, Thomas Moriarty

AO Research I nstitute, Davos, Switzerl and

Abstract

I nt r oduatrigarc al managemelndt ed ifmfae¢cwirens (FRIs) in
infected tissues, management of dead space, and

eluting biomaterial s, such as polymethylaeé¢ hacry
commonly used after debridementpruumtot e e &uritsiidsit méniha v
infecThiommshas | ed to interestl uitn nlgi dod egrad cca b lagd sant
Bone Morphogenetic Proteins (BMPs) promote bone r
infections. This study focuses on developing a sc
BMP 2, all owing for enhanced bome imed&lRileg whil e tr
Met holdms wixtpreo i ment s assessed the release over tim
coll agen Ascmadusod dmyobl ast cel |l line (C2C12) wa s

capabilitieg0®f nBAMP2n(1®he presencevgpdntaainili Giirot i cs

100 Og/ ml) compared to a control
New Zeal and W=xid4de wablki i ac(uded in this study. A

humerus and fixed with a stainless steel pl at e. L
was infectedl dvioy mi A9 uni $s 4 @medtisyplamfced back in t
After 4 weeks, ani mals wunder went revision surger)
coll agen scaffold with onm=9wiptelmo wtr oBMP 2 + Todhdricatnmeyanian
ani mals wermedi perudedapparte bone heal i-ogmput €ed me s
tomography and histology. Ani mals were euthanized
Res u.lRted ease of BMP2 and tobramycin from the colll e

effect over t hewfsitremtgehidcays fferentiation of C2C1
in presence of gentamicin f op<Oc o0n0cOelnt,r awhiiol nes taobborve

no effect on alkaline phosphatase expression.

I n vilvocal tobramycin cleared infection in al/l troe
were culture positive. Over si x weeks, bone volu
(infectednéedtedi. However, hi stiodggiyn sthtoaveB MR 2h cg |
both infeciefleanddnooompared to control s.
Conclusions

This research devel wtpienlg asicanftelbd awetchuactduah for
whil e promoting bone healing. These scaffolds C
debri dement to help eliminate braecteelriini,n aatneds tthhee r
removal, reducing hospital stays and cost s. Futu

proteins to enhance bone healing in infectious co
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Assessing diagnost-FbG akRE&TurScans -G8 dleow nf ect i c
Detection amoagm®&bist L onrugniBoormnse NoOn

Lotte C.A. v,a nAndnear Jb.rLo.eclkodewi j ks, Cristina Mitea
Shan Shan Qiu Shao, Jan Geurt s, Taco J. Bl okhui s

Maastricht University Medical Center, Maastricht,
Abstract

l ntroduction. THeadieagmdeis a@amalt mwewpoeengohene
poses challenges due to the absence of <clinigc
diagnostic BEDGr REfecafns {fgoradleownf edtriaammmaitm cp ¢
l ong bowmrei mrosn.

Materi al & Methods. A retrospective study inc
union, suspected of inféEFDGNRETAIsIc apnast iaesn ttsh eur
test before surgicadopenaervenciubonyur st lobparn
serving as the reference standard. Semi quant i
standardi zed wuptake value (fSrUWVp tme&EAT s BsEc@ammesn.t s
Di agnostic accuracy measures includingesensit
(PPV), and negative predictive val ue ( NPV)

characteristic (ROC) curve analysis was empl o
of SUV measurement s.

Resu S The stt#HDPGI REMusealnss land cul tures fr
wi t h onguirtmiomres . nohhe diagnostic accuracy was
-0.87). The PPV and NPV were cal 00)atad &8s 5Q.
Cl 00303), respeativel gnalQuaasi of SUV measur et
a moderate to | ow | evel of accuracy, with all
and ROC curves showing a trajectory fairly pa

Conclusion. The findings FFDIGhiPETTshasymoddi at
di agnostic accur agryaden idnefteeccttiionngs liorw posttrau

|t
I

uni ons. A careful interpretation of the scan
guantitative analysis on tevaeretrhed ptsaske tahe a
accuracy in this conditoonset sFRbtcasegpodndst

taken into account when treating these challe
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Eval uati on o f -s udpappl t eormeynctiend -| aad e ¢ i dotoince cement
treating v-apsoOomyanh Enterococcus faecalis 1in
i mpl ant infection model

Martinal, HYhazZo#al ahna ?MaviomladMar tAil t?h R KghEn

JusiLtise-bhngversity, Gi édUheinv,er 6y maHoys.pi t al Regensbu
Ger ma’Mgdi c al University Graz, Graz, Austri a

Abstract

Obj ectPevrei.prost hetic infectiomnessictaaned phy hovg@earco,m
vanconryecsiinsBnatnetr ococcufVRE)ecat epresent a maj or c |
Daptomycin can be incorporated into polymethyl m
potential treatment. Over the past decade, the pr
mar kedly éAyapammhi s study aiinme d\Giawd ertii d il aaerlvitaderee | |
i mpl ant infection model to determine the opti mal
di fferent PMMA cements and evaluate its efficacy.
Materi al &DMpt hmypysiin (1 g or 2 g¢g) was added to d
PMMA cement s, including Simplex T (containing 1 g
0.5 g gentamicishaped pooducemeattl i mplant ®tusing

ablaz; Control grodmpsadierdc ISU dngpd exorlm and Pal acos R+G,

Pal acos R, which contain no antibiotics. To mim
haematogenous i mpl ant i nf ect iwem er ountpd ant leel t @$ O
greater wsax mediifonedl aowed by infection with 250 C
hour . The survival of the | arvae was monitored o
ti ssue and on the implant surface were determined
complead iwn twipti@eal density and inhibition zone tes
ResulStug vi val and bacterial burden analysis demons
daptomycin was effective in preventing VRE infect
and reduced bacteri al number s iinmploarmt tshwer flacger,alr ¢
of the type of PMMA bone cement wused. I n contract
enhance | arval survival and s howedf roeuet cooaretsr oclo mpra
(Simplex P and Palacos R).

Di scus$henincorporation of daptomycin into ALBC s
i niamn model . These findings un@.ermeloirmpéliera pionfead t
mo d el as a valwuable tool for eval uartéesnigs ttahnet ebfafcitce

thereby accellématciang rersearch and advancing strat
infections.

[ Dol : 10.1080/222217PI2020M.. BBODI@GM.t i bi ot i cs1308C(
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Gel for delivery of antibiotics (GEDAI) demon:
model s of S. aur eusr elrathed eidn fce adteivarce ( ODRI )

Claudia lSilverd, P@emed a Ny Anddew?L.WiHolsetheiriMat Bo Btu e
Stephant zeeoef ,RiMatatredgs D. EEt atlan Moriarty

IAO Research Institute,?ARavhas Rhatvar s$wiyt Heorslpan d.l ,
Abstract

l ntroducti onODObhepe ddecd daet veidc ei nf ecti on ( ODRI)
complication of t en requiringl omde®ldg n gheido dterg e a

injectable biomaterials delivering highZl ocal
stage revision surgery, i mproving aauUGEbméor
Delivery of Antlbiotics (GEDAI) meeting these
gl oves; b) simple clinical i mpl em&antvathidon,; c)
viebaracterization and antibacterial activity
Met hollseol ogy tested stability and viscoel ast
tobramyci-i) ( GE®AT a mi&) i ma n(dG K Rvdt nacnoi ntyicni fGV() GEDA |
Anti microbi al effecti menadgdasi mwa s melsLliepd i dd re <

resi Stamtureupl anktoni c -hcaudrt ubiesf ialnm. 2Bl oc omp
assessed using human fibroblasts and osteogen

stromal c el h=3 (dhoBhMS GCss), . GEDAI f on mu lvahtviooungsh we
t hr efleepiemdent ani mal studies using Swiss alpin
used: the debridement, antibiotic, i rrigati ol

plating osteosy-mtaepdi @GEDAMJdGBDAIl ngl e stage re

f @EDAIV. ASf.t eruirnefuesct i on periods of 2, 3 or 8
revision suflfgeand &EDIFKre applied over t he pl
revision, -@G¥WiwasG&pplied in the intramedul |l ary
i netéi-nlgdagege model . Control groups received onl
were included across t hen=5t uGEiDeAsE nd2 weretkrso li ,n f
weeks 1 mEBc GE®A&ANDS control, 8 nwkeeGEOGWhdrdt i ol
n=5 control). The studies were approved by tF
Switzerl and.

Re s ulGEsDAI demonstrated shear thinning and el
fl owability and shape retention. Tack tests s
tissues ovienr wdtaxanes .reveal ed no adverse eff ec
hBMSC osteogenic differentiation. Significant

observed in both planktonic cul tu-ifleG ag®d bi of i
compared tpeOcOBidj GEDHNI a4cdr educed bacterial <co
model (3/5 and 1/5 culture -Tpoosri t@&&kAlsheepd BNni mi
respectivel y-gyY aali & EdDdAl a compl et e infection
stage revision model
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Concl ustomasl. anti biotic application can enhan
in this context, antibiotic | oaded hydrogel s ¢

infections.shlohwes GEDAM sing translation potent
ODRI
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Using Metabolomics as a Diagnostic -Rebhtéedr E
|l nfections: I nsights from a Pilot Study.

Theresa Schdleawedri @ Fiineminndo’makr Mot alpst Kl avins

'Riga Technical Unia®rRéesgar B ghnstatuta, Davos, S
Abstract

Fractetated infection (FRI) is a major compl
Diagnosing FRI can be chall enging dauned ttohei t s
' imitations of current diagnostic toolusceMet al
for expleoathggbosinteractions at the | evel of
the role of host metabolism in FRI is essent.i
involved during infections and f ouseddeM®C opi ng
based targeted metabolomics profiling on ser
indivindap)] sf{acture patinef)s wntthéRE2 Pp)atwiethlit s
confi®tmephyl ococ@@ue) Qaurmrempisder mi df ec{nedb)t o cc

gl obal metabolic changes.

After medi an normalization due to different
significant di fferences maicmnlogsi al lamitmoeacigd s
derivatives. An increase of tryptophan (FDR C

0.@pPp and arginine (FDR 0.04) were specific fo
and -nohected fracture patients, highlighting

with infection rather than fractur e.r akddist iodn
alanine to glutamic acid and arginine to tryrg
healthy individuals and FRI patients, -while

infected.

Omithine [ Down Down O Up
Glutamic Acid O e . 7
Taurine
Serotonine Do Oou .
Ethanolamine j;
Histidine A“' é | ," Area under the curve (AUC) = 0.915
Glulamine z ; : £ |[ ] ‘oswcro7aal
Spermidine o E:’ ‘T;p E ‘ —
Valine 2 Q ,’
Tryptophan U o © NQ Sper ‘
Threonine A 'D'Q‘dgn'é’%%””' - e
Arginine 4 H cm%
healthy 8 A 0 1 2
a8l o
Figure ANOVA results of serum metabolites (1| e
FDR<0.05, wvolcano plot of changes between fra

r
threshold FC>1.5 and p<0.1 (middle), and a pr
tosdinguii aaiiecared from FRI patients (right).
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Conclughos. study represents the first met abol

with FRI. Although the research is | imited by
nor mal i zati on t o over come cohort di f ferences
met abocloiutleds serve as effective biomarkers for
predictive model was able to distinguish FRI

patients with fracture.
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Synovi al I nfl ammatilod | ammae @as Pe ghddidAnit ve Act i
i n Mesenchymal Stromal Cell s
Pratham AdRagwnya Al Hosni , Mar k Birch, Andr ew Mc C:

Department of Surgery, University of Cambridge, C
Abstract

Mesenchymal stromal cells (MSCs) have emerged as
infl ammatory and degenerative conditions, partic
infl ammation in osteoarthritis contumichutoes {tThijsois
examines how MSC activity is impacted by synovi al
reduce inflammation and enhance tissue repair. |t
inflamed synovi al ti sHwse inddladnmrad du gye ptriod i il ies anda
degradati on.

Synovial tissue was harvested from patients under ¢
i n gr owt h media for 4 8 hour s, after whi ch it w a
with/witimdutamprad ory Haddad PNs efr TMR e aypnovial tiss
MSCs were sepang®C®dwaandsBd to examine changes in
RTqPCR revealed signifidamtMSQ chamnkbedd MM3 iCDILiOKGI t or
of tissue remodelding M»As i-md 4 mumomed | wint h synovi al t
to MSCs not exposed to synovial tissue.

TI MP3 upregulation suggests MSCs may be able to m
degradation through MMP inhibition. I nterestingl)
effects. This suggestammhabdpgemdaeatamdienti al may
effective in acute rather than sustained infl amma
by a significaditlsiigincaleiansge (iwhiTcGiF uses CD105 as a r
to only synovi al SiCss meot exmpparead ttoo sMnovi al tis.
exposed to both synrRonvMilammait ogye cyndkpnes, howeve
significant increase. Ot her genes tested include
chondrogerscci pttriaon factor SOX9, neither of whi c
I nfl ammat aord -geaer88O)Land ti ssue degradati on gene
were also tested but failed to produce significant
to synovi al ti ssue or cytokines. These findings
responses to varying inflammatory environments in
i mpacts synovi al response and dhaomwt MSLge adlagprntadat is
i nfl ammatory cues, this study provides valwuable

targeted, ismhilsammati M8C t herapies for joint disea
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THE ROLE OF | MMOBI LI SED WNT16 I N MODULATI NG A
DI RECTI NG CARTI LAGE REPAI'R AND REGENERATI ON

Rawi va Al Rosmiar ¢ Moarktehlsit,k NJhsahray K. RamBayashna
Muhammhadloshud Kaggiida MaEK, BMarjgdcrhew McCaski e

WUniversity of Cambridge, 2Cmimber digtey dfni BierdmiKn qvigalm
United Kingdom

Abstract

Osteoarthritis remains a significant <cl-i nical
stage disease. Stimulating repair to produce
injury remains an unmet need. This s$togdy 1 nv
cartilage maintenance, in an osteochondr al re
Spatially Il ocalised delivery of WNTs has demo
we hypothesise that WNT16 is a candidate for
il lustrated the reparative potentiall lod iimmab
pr-ionfl ammatory environment. We therefore sou
driving WNT16 healing, i n the inflammatory ph
Using a murine joint surface injury model, WI
gl ycol (PEG) shear gel was |l ocally injected
untreated defects and PEG gel alone. Healing \
usng MRI ahTd immacgrion g, alongside histology, t o
and i mmune response.

Il n rel ati on ttor eraetpead rd, e fVWNcTtls6 ex hi bi ted superio
(Pineda=3, P<0.04) with enhanced subchondral |
on MRI and i mproved miner al i-GTe.d Hmastltroidxo gdi rcaadesc
confirmed significant bone remodelling-and i
treated group (Fig.1l).

| n relati on t o i nf |l ammajturoyn, i mt-WiNdedettké d® E Gp 0 &
i mmunostaining reveal ed Finncfrl eaansmeadt oir y f iM1t r md ¢ 1
mar ker s'°F40M8B608 +, CD1ifbewp,aiandi2prmacr ophalg’® mar k
and CDb%®d 1l s predominantly |ining the deeper p
ti ssue formation. I n control injuries, few ce
the site of injury. I nterestingly, cfelil ] U oun

were positidyeCDAdbF4A8@ CD2O06t+r & ant eMN Tilrbj/ WPrEiGe s
control s, these cells were F4/ 80+, CD6 8 +, ME R

To correlate these findings with cartilage re
using human bl ood monocytes polarised towards
phenotype in the presence of immobilised WNTI1
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favoured an M1 phenotype and |l imited M2 diffe
these M1 macr ophages enhanced pri mary huma
glycosaminoglycan producti on.

These data demonstrate that | ocalised deliver
macrophage response at the site of injury, w
infl ammation, | eads to i mproved bone and cart

WNT16/PEG

Patella
Articular Cartilage
Subchondral bone

Defect boundary

Growth Plate

FiglHi stol ogi cal representation of osteochond
weeks.
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PML3 A Risk Prediction Tool I n Patients With
Filip BrZesArgegl®Es kDxa veidd tHaMd rl ¢ kk!nSYhkdawi usz Bo Ecza
Depart ment of Tr auma, Orthopaedics and Muscul osk
Hospital, L°’Ddpar Pméandof Gener al Bi ochemistry, Un
S’Research Centre for Health, Glasgow Caledonian Un

“Ort hopaedic and Paediatric Orthopaedics Departmen

Abstract

Backgrobingdpl aced f emor al neck fractures ar e com
hemi arthroplasty (HA), or tot al hip arthroplasty
intervention is superior, however THA is of8fered
Sarcopeni a i s associated wi t h increased complic
arthroplasty. The diagnosis of sarcopenia in trau
ratio (PML3) is an alternati ve pneunsiichlee amans so fs utrhri osg
was to assess PML3 as a predictive tool in patien

neck of femur fracture.

Study Design T&hiMetshondgsl.e center retrospective o0bsc¢

with reference to STROBE guidelines. PML3 was mea
of femur fractures included in this study. Psoas
abdominal computer tomography (CT) scan at t he |
vertebr al body surface area. PML3 measurements we
and outcome measures includedi moedtaillony, rlaeamrgt h pe@

transfusion rates and patient discharge destinat:i

ResulOug. of 303 patients with neck of femur fractu

(46 female, 23 male) patients were included in the
medi an age (67 vs. 81 years; P <r@®. 0phherPont dAe p
compared to THA patients (43% vs. 21% OR 1. 3, P
anaemia was present in 23% compared to 9% of pat.i
al so higher in HA maltHA)N.t sPMLLA W avisue s6 ver e signifi
groups (P = 0.024), with Rvighet . vRammenti 8 THAt If &
group who had postoperative complications had | owe
(1, 253vsem 1,5%.8 mm

Concl usheocnrseeasing PML3 is associated with increase
scores were present in patients with complication!
the whole HA group. These results suggedtftaiakt PN
index and patients with | ower preoperative PML3 s
surgi cal options such as the HA in the setting of
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Mi neralization of ATDC5 cells in an in vitro
Eva Bu'r,geCrhgy 84 TRirmsWeél Madamjgollein Caron

IMaastricht Uni versity, 2WMbaaassttrriicchhtt , UnNevtehresriltayn d Me
Maastricht , 3ENentdhheorvieann dsn.i ver sity of Technology, Ei

Abstract

Atroph-uoi annbone fractures represent a significant

are characterized by impaired healing due to abe
devel opmeint wiftnracnal i zati on model that accurately
essential. The ATDCS5 <cel |l l i ne, derived from mou:

studying spedciinf iEwiOvpohBxstersaowd!l | ul ar matrix (ECM) mi
extensively describedcduirmeATDGS udyd ali ans -bldweedev el op
vi model that simulates the cartilaginous ECM matr

ATDC5 cells were differentiated for 10 days in di-
with 5% FCS, 1% P/ S, 1% NEAA, 10 Og/ ml iSregy !l i n,
foll owed by 7 days of-i cdudcdiumrge mend imind ecnovitiGamid@dii ogh 3
various ¢ oncbegnltyrcaetrioopnhso sppfhat e ( BGP; 0, 0.5, 1, 3,
ti me point markers of chondrogenic differentiatio
gPCR for gene expressi on m maldy spihso.s pAdadiet ii cmoma lcloy ,or

guantified calcium and phosphate ion concentratio
ATDCS5 culture mineralization was assessed using gl
content . Foll owing mineralization inducti on, sSuprfr
resulted in statistically signdf pbasphiabhereasetdnt
14 and 17, relative to untreated control s, i ndi c
BGP concentrations, an increase in calcium and ph
BGP ddospendent increndned adegraee oaf This increase
6 mM BGP suppl emPR@GRadanahysiRS of day 17 samples r
expression of hypertrophic markers in response to
BGP supplemestwatieadn in signif iRuaandz ddlopMomeagmueédtt on
untreated co@Qdlrbob®&ar evhsilen remained wunchanged. H
induced a statistical IColsli0Ogmihfi il eamtl s pRuengaRirdetgiud m t
Al . pluSprisingly, t here wer e no di fferences i n h

suppl emented with 10 mM BGP.

Thi s AT DLH dn vma d eol demonstrates progression t owse

mi neralization. Suppl ementation of vardiondsucBGP cc
matri X mi neralizati on, as demonstrated by i ncr ea:
mi neralization process was accompanied by alteraf

revealed by gene expression anaolnysédlsuciQuartrienngt uinnd
mechani sms of ATDC5 matrix mipecaliehangesand cel



AO Orthopacedic Research Summt
| A ——
Po2 4.07
A AiLuckyo Shoulder I njury
Yuchen Wei hong Zhu
The Second Xiangya Hospital of Centr al South Univ
Abstract

ObjecfToveeport a case of a penetrating should

presenting with specific symptoms foll owing a
Case rdApomat e in his 30s was transported to th
after a stabbing on his right shoulder. He re
move his shoulder. Upon examination, the pat
edgedunwlo of about 2.5cm was observed on his
swelling and bleeding. He had tenderness and
and numbness on the dorsal skin of his fore
movemehthis right upperays mbnaveC® soamal of Xt he
were taken which showed a knife remaining ins
through the acromioclavicular joint and the s
chest. He was diagnosed with i mpal ement injur)

pl exus ner ve deficits due t o foreign body

venography were used to evaluate the s@pfati al

the foreign body with adjacent arteri al and \
applied to assess the brachial plexus functior
damage The knife was carefully expoesed arhde r
bl ade was adjacent to the axillary artery and
cord of the brachi al pl exus and the distal mu
patient reandiecdedd oamanttiher apy t anomrtehwserdtatienf,e dthie
returned to the hospital, still experiencing

upper | i mb. This ti me, further examinations r

showing no signs of furthdowewvenpy etsiseé olmr @c hidal
had previously been tightly pressed against t
The scar tissue influenced the nerve, constr e
arm from functioning, pwe peearlef.ulUiny erre lsaa ggeed yt h
restrictive bonds. The patient recovered wel/l
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Enhancing Diabetic Wound Healing by Tibial Co
The Role ofDeMpemodcegnte Th1l7 Cell Activation

Ji akahg Huiant i h g GW&mggSLiién Lin
IORT, CUHK, New Terrist &y, SHenghKangChi na
Abstract

Backgrolmael. current therapeutic met hods ar e not

ul cers(DFUs) , and further basic research and inn
transverse tibial cortex transport (TTbpsedrogary

the principle of di straction osteogenesi s. Clini
promot e bil ater al healing of DFUs systematicall
mechani sms by which TTT sur gneaiyn pumnocroe aers. wlo ucnedl |h epe
an i mportant rol e i n DF U heal i-nlgA, Trhali7ntae Inls, i an

homeostasis in skin. -LaAkdefFayidhd 7wecend heal ilng i
Whet her the TTT promentiatTihkdivA aeedplrl ddsisfifoen t o pr om

healing is unknown. Antigen presenting cells (APC:
cell s, provide necessary signals for Th 17 <cell
chemotacti andeaeapt gresry presenting molecules | ead t

regeneration process.

ObjectToegerify the rol el70 iThh 1wo ucnedl Ihse adndi gl Lenh a

surgé€oyel ucidate the i nitnemmoabcitliiozne db ectiweceunl aTtToTr y APC
Met hodol ogy armsd nksuletedg dRaANAas et of di abetic foo
scanned. Enri chment analysis of mono/ macrophage c
related geneprasdniainbhggpat hway genes. Cel |l propor
showeuwniague presence of Th17 cells in healing DFU
Therapeutic effect of TTT surgery in a rat foot [
ul cer areas and hi slt7o0A ogxpraésseivondeinmeskilm and pe
determined by i mmunofluorescent staining and ELI S
Monocyte activation and migration induced by TTT

Data showed higher CCR2 expression after TTT, su

Il mmunofl uorescent staidilngexphewesd omi dnimead KNVeC rTelglre |
suggesting enhanced antigen presenting ability.
Conclu€f€iobbhectively, our preliminary findings show
healing outcome throudglt tekxeprepsegulbygt iThirl 7ofcel L s.
the antigen presenting capability ofumo@anyuwted co
Th17 activation.
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University Grants Committeed4d ORINMILFaKDNH#DR/ANAQP 1 a2,
Heal th and Medi cal Research Fund (HMRF) of Food a
& 08190416) .
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The role of viscoel aisnfilcammat oir ys hragd map lpa e pl
Raphael 8. Xawicht3,® Keoheryi-Bhe'8§% hQeiodtg '*N. Duda

Berlin I nstitute idJini Mealtih?ats$ mediaziin ®BlraHn nA. Ber
Paul son School of Engineering and Appli éWysSsience
I nstitute for Biologically Inspired Brgilnamedinsg i a

of Heal th Center for RegerneJnatviewesi TRe sangide i at BE
Ger many

Abstract

The formation of a hematoma mar ks the initiation
by i mmune <cell acti viantfiloanmneandray mrelspothser o Thi s e
repair involves not only signi fatciamts hbiifotcsh eirmm ctahle
properties of the | ocal ni che. I n this study, we
mechani cal mi croenvironment act as critical bi o

influencing their gbhenogypbeandi fuaktspobpages of he

To test this hypothesis, human monocytes isolated
macrophages and encapsulated in ionically-crossl
rel axing (vi seroeellaaxsitnigc )( eodrasstligwWwi propamgeeswe P& east
through surface marker expression and cytokine s
Singlél RNA sequencing was performed at 24 and 4
changes associated witnhg.mechanical ni che sensi

OQur findings demonstrate that the mechanical nich
and funct-iehaxiAnfggasenvironmemftl gagmmanodreyd ma prrophage
characterized by increased expressfiopmdf a@D&0oray
cytokines-1lstiN® aad-1IRlb40, despite downreg-DRaaerd exp
CD86. Siendgl etranscriptomic anal ysi s reveladxidn gt he
environment upregul ated genkesl iisnnv,ol asrretdi gienn gplryecsoelr
TLR4 signaling pathwaed aximgcemivi a ®n memftlsd nanwaot r oerdy
phenotype, mar ked by the wupregulation of genes a
remodel i ng, ti ssmuaed trrepatirgndirtbism eted a@attaitesue

D

results indicate that the sudden change of t
n directing macrophage polarization towards
r I nterestingly, trhaet entk cah amai ccraol p hnai gceh ep hcehnaor
hat i nduceidnflya mmada g9 iyc ali ogrhe mi c al stimuli,
al so be fwiund s ammpmluenan Mxreover, the upregu
g and sigalal cogs b{(echbemi «CD14, MI'F, o CD74,
0
h
n
f

—
- C =

rs)or elnaxihneg feansvti r onment suggests that the
ages to biochemical signal s. Together,
md c lamaamdi i ochemi cal cues in macrophage p
t he mechanical mi croenvironment in shap

t h
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i n
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|l nvestigating the Role of Osteoporosis in Rot
and Shared Genetic Loci

Yi bilh Riowmg, Zhkioy d, HueainfgeXiilnlgiKai xi, n Kahbduw et n XDanwien
ZhehhgHongmiJn nCain Ma

ISouth China University of ATehceh nFoilrosgty ,AfQ@uial ni gazt heodu , H
University, Gu LCruamhgath,o uC Merdd .c a | Uni v e rGlietvye | aGuda n g
Clinic, Clevel and, USA

Abstract

Osteoporosis is a recognized risk factor for
correlation and causality remain wunderexplor
osteoporosis on RCT risk, investigates tcausal
under stand under | Ysinmg ntelceha WKs nBsi.ob ank cohort
correlation analyses showed that osteopeorosi s
sectional analysis (adjustetl. d@83%.r1r @tli crufpBEedd (
(
t

N = 178, 715) followed for 11 years demonstr at
he risk of RCTs over time (adjus2.e0d¥jhpwrag d r
1A. To establish causality, four inference 1
mat chi ng ( PSM) and i nver se probability wei g
association (PSM adjusted haz-a&2r.d4rfat ilo)PWV %% u
hazar df 9%%i ©1 ] =-2..3] )[.1.Q&us al r andnotm fficerde sat
causal effect of osteoporosis on RCTs (averadg
0.0011) . Survival random forest analysis also
(ATE N-0S®476 N 0.0043), indicatihneg rtihsakt oofs tRQ
over Riimel.ly, Genetic analyses wusing public d:
osteoporosis and RCTs. Colocalization analysi

PKDCC rs12996954, which was valeiadaetded o ani snle
density and increased RCT risk, suBiggest)e.nhB a

However, |linkage disequilibrium score regressi
found no significant genetic association, i my
These findings confirm a causal rel ationshi
empbBazing the i mportance of osteoporosi s ma n

identification of shared genetic Imeacihanfifseawrss
underlying these muscul oskel et al di sorder s.
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Figur(eA)l . Cumul ative risk curves for RCT inci de
group during ldpyedmBy ©&Shateld gwnetic | oci PKL
identified through colocalization analysis.
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Unravelling -médehammualo dynamics in the early
fracture healing

Liesbet hGObyiele ThNans &k, b rPaekenko Tyl tarcsWeki Geri s

IKU Leuven, LeuiMend, cBeIl ¢inuimer sity ofULLubglei,n,L il ugbel
Bel gi um

Abstract

About 5% of | onfgailllerddo, f mrestudniéeearg def encotns f or whi c
treatment strategies currently exist. These cases
underl ying memdamir $ msunder steofofde c tTiov @l etvled roppeut i ¢
it is crucial to better understand the biological
I nterfragmentary movement (1| FM) pl ays a key rol e
stability and flexibility is essential for prope
del ays callus formati on, whitlhee & xcaecs suirvee sfiltex i hhii Ini
Whil e it is known that mechanical cues influence
stages, such as t he riennfaliamsrhatacr.y Brommepomgairy trigg
regul at ed irmefslpoommat drhyat i s vital for initiating h
clear debri s, recruit skeletal stem cell s, and p
environment activate innate i mmune eadlttraanct sshi bat r
influence bot h-hiemmaume odreieirmgrfeddt s on investigat.i
mechani cal environments during the inflammatory p
Toaddrthkiss knowl edge gap, we examine how differeni

the inflammatory phase of ifmavtitawaeeuh@ambonge sitsii gpagt
healing undenri giidg,i dandsemi-maingiidi é D xa@¢gMge-@Imi and

hi stol ogys haotw dtahyat2gls d mf i xati on | eads to del ayed bo
fixation. Whil e excessoibvsee rievtetdolpe¢ cgdmingr gupwt bone
bet weefnr & ddeaudrse mali mst ed.

To understand the underlying mechanisms du+ting th

cel l RNA sequencing on tissue sampl efsr acdlulreect eTdhi
approach enables us to map the tr aphsecnraitpotpooniect ilca ncao
during inthdematdidrd er ent md dreanrntic d aplp mgionmidomalons ha
di fferenti al ceed Il sdcammwni catdi cre.l |

Our findings wi || enhance our understanding of
infl ammatory factors in fracture repair. This kn

novel therapeutic strategies to i mprove healing o
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EFFECT OF EPKDERMAL GROWTH FACTOR ON PRKMARY

Serkan Mahwm«t, Nu,r i SKlomiyaAhmad Fazl i, Osman Emre To:
Mer ve Savack

Af yonkar ahi sar Health Sciences University, Afyon,

Abstract

|l ntroduction: The skin is the | argest organ o
comes to surgical clinical practice, it 1 s ne
surgi cal procedure is performed oinnpatwawnt sha
they are in full contact with each other, t hi
insufficient attention to the cleanliness of
with tension, openings orenondtuercttd roeuds gtr otcltees s w
Di fferent suture techniques have been develo
devel opment of suture techniques, with the ad

situations sought for a isnogl ustuiragn cian tweorunmsd dhfe a:
treat ment has become one of the situations. O
Factor). 't stimul ates cell growth and matur
aimed to evaluate the epnd hehe awomantdi ent per bge
t he dressing of t he I nci sion sites of ani me
bi omechanical dwurability in skin scar format:i

Met hod: I n our study planned as two groups (1
applied to the right hip region of the rats w
i ncision area was <c¢leaned with Bathicoresol ut

Bat hicon dressing was applied to the rats in
applied to the study group with EGF. The stud
of 6 animals, n=3 in four groups, were subjec
Results: As a result of biomechanical tests,t
was measured as an average breaking force of 7
ti me of 1.23 seconds (seconds).In theasontr ol

reaking ti me

measured as 61 N and an average b
b

and breaking time were found to e higher in

Conclusion: We think that EGF primarily contr |
the wound scar tissue is more durable. We thi
experiments to be conducted in the future
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|l nvestigating |l ymphangi ogenesi s i n bone fra
transcriptomic approach

Tom Verblra&hbéniel,e [Naessebtedtoh o®Omyi s !PapartshtejtouGer i

Przemko TyY%Zanowski

Leuven, LewWrinye Beiltgy uonf. Li3Mgd, clail  da,i vEelsgi ym

Lubl i n, Pol and

> 9 @©® O

OsSTST—"T 4 9 a0 n o

-~ = D = — 0O

stract

ne has a remarkable capacity for regenerat.
ne fractures either fail to heal or experie
ese pat idempttd, uaadeirst anding of bane fracture
e role of lymphatic vessels in the context o
| ved. Il n general, |l ymphatic vessels are inv
I 1 s During fracture healing, a cedrirme cnta riymr
ta using spatial transcriptomics indicate t
e embryonic bone development. Therefore, we
function during the inflammatory phase of b
explore this hypothesi s, we wi || use the
tforSni(MovaThis technology allows for an ul
cture healing that 1is resolved i n tboaofh a i m
l ing fracture and a | arge bone defect mode!
| be euthanized at multiple timepoints, the

our models at wvarious stageestduwilinlg alklgewe
nscriptomic characterization of the regene
ge bone defects in mice. Subsequently, the
| be assessed.

en together, this research aims to I mprove

eneration models and highlight the role of

I provide valuable input for the sdeared opm
computational model s.

Ref er encekoavathingal S, Davi e K, Borm LE, Van

et aST.. Npasntot er nnéaensué tplaatform for spatial
Met hods. 2024 Aug; 100831,
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Therapeutic Application of Recomedn&noBHbm&®ac
Homodi mer andBiouolelraagneinc ComposifSegetidJNo@mi tic
Bone Defects

Lukasz!Wiltvamlks udev Vi v &k aQuainndn 5Nra yeEahklegorh P, CNis¢cled ll @s |
A MiYsiBY airg WoDlhawi nakelllay, A Pawadroe 268 Coel ho

Bi omaterials and Regenerative Biology Division,
Hansj°rg Wyss Department of Plastic Surgery, NYU
USADepartment of Biomedical fDregiamdaeareinng,ofNew oohrekm
Mol ecul ar Biology, University of MpPUlmiveMisilteyr oSfc hw

Miller School of M&diociime, AMil @amit,i cUSIAI vOuUuKiet y, B
University, ®Dewham, Dd84ghtry Family Department of
Reconstructive Surgery, University of Miami Mi |l | e

Abstract

| nt r oduNcotqui minan during healing of bone fractur e
clinical presentation to treat. Reco-Bbchann ht
homodi mer -BEB)h PlD&G&F been previosuly shown to pr
heal i ngi maf ¢ dhte &nd BBKklco.mbi mROGKiI th a bovine
TCP matrix (Al') could therefore serve as a Vi
of 4woamons.

Mat eri al s/2Mentmhadedd ects were surgically induced
rabbits (n=17) andi médgadtciavedcomt oo ledanmpetuy ( Ne
defect foiwleewesd oby h&aling), acute treatment g
pri mary fsodrl gpewreyd AbyShMowe eokks 8( AculLng) of heal ir
treat ment gr-aopt¢(€htmegt during primary surge
afteweeks with Al injecti evreeikrst o fd éefeeadti nfggl.| Sva
hi stolpgpygpcapbared for quahtiabtveeamadabgmi s ar
Dueélner gyayX Absor(pDEXAetaryd microconmggLdted t omog

ResulHi st omor phometry and volumetric reconstr.
no-healing in the negative control group, wher
setting yielded bone +Hweematiwin hasbhoear Igyr oaws h
di sconti hheuext Anded heawaalkgs ,t ianeutpeoindt t(i8ng)

remodeling was observed with higher degrees
appositional bone growt h. The chronic treat me
remodewiitnhg,no 1 ndiumatoinomfdferndmeat ment with A
growth i n the chronic healing group was obse
reduction in the interposed fibrous tissue anid

canand ianterstitial | amel | ae.



