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Introduction

* Recently, Low Crystalline Apatite(LCA) has been introduced as a novel
non-heat-treated alloplastic bone graft material with not only
osteoconductive properties but also significant osteoinductive potential.

 LCA Is characterized by a unique nano-scale microstructure and
macropores, which distinguish it from conventional synthetic bone graft
materials (CSBs) such as hydroxyapatite (HA), Dbeta-tricalcium
phosphate (B-TCP), and octa-calcium phosphate (OCP) (Fig. 1).

» Additionally, LCA demonstrates superior blood wettability and fibrin
clotting compared to BCP37, enhancing its potential for effective bone
regeneration (Figs. 2 and 3).

* This study aims to compare the physicochemical properties of LCR with
CSBs and assess Its In vivo performance In a mongrel dog mandibular
socket preservation model.

Fig.2 Blood soaking comparison between LCA and BCP3Y7. Fig.3 Fibrin clotting at the surface of LCA
and BCP37 (magnification of x10,000).
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All experimental procedures were approved by the Institutional Animal Care and Use Committee
(IACUC) under protocol number OST-IACUC2304.

This study Initially involved 8 mongrel dogs, each with bilateral mandibular premolars and molars
designated as experimental sites. However, one dog expired at 9 weeks, resulting in a final sample
size of 7 dogs. A total of 28 extraction sockets were used for the experiment.

In each dog, four different graft materials were applied to individual sites, categorized into four groups:

LCA (Low crystalline apatite), OCP (octa-calcium phosphate), BCP37 (HA 30% + B-TCP 70%), and
BCP64 (HA 60% + B-TCP 40%).

To prevent dehiscence, the PM3 was extracted, and graft materials were placed in the extraction
sockets of PM4 and the mesial root of the molar (M). After thorough trimming, the flap was
repositioned and sutured.
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Fig.4 Bone graft was performed in the extraction sockets. After 12 weeks of healing, implants were
iInserted, and at 18 weeks, the animals were sacrificed.

« After 12 weeks, dental implants(TS3508S, OSSTEM Implant, Korea) were placed in the grafted
areas, and drilling and insertion torque measurements and implant stability quotient (ISQ) were
recorded.

* Six weeks after implant placement, the mogrel dog were euthanized, and removal torque and
ISQ were subsequently measured.

« Additionally, micro-computed tomography (mCT) and histological analysis were conducted to
assess new bone formation and graft material resorption.

Extraction
: PM4 :
b : PM3 | M\‘ g 4
f\ \\ ( ' #\' ("
*‘ ‘4 O~ .( . . . N

: ‘:: ‘:\ : . Fig.5 Schematic of the mandibular dentition of a
\ W ; \\‘-\ mongrel dog. In the experiment, bone grafting
-— - 1_____,' was performed in the extraction sockets of the

PM4 and the mesial root of the M.
Bone Graft



Evaluation of Low crystalline apatite (LCA) bone grafts in the mandibular socket preservation
- An experimental study in the mongrel dog

YongJun CHO DMD / Deok-Kyu Kang DDS / Hye-Sun KIM DDS, MS / Jae-Young KIM DDS, MS, PhD / Jong-Ki HUH DDS, MS, PhD

ment of Oral and Maxillofacial Surgery, Gangnam Severance Hospital, Yonsel University College of Dentistry, Seoul

12 Weeks 18 Weeks
DT (Ncm) IT (Ncm) RT (Ncm)
* & * &K
4 - I 60 - * | * &
L 250 - |
12 Weeks 4 - # 50
= = ~ ~ - —
34 e | < 2 200 - »
i b
5. 3 40 - ¢ = o
o o o _
= = o 150 4
E- 2 - + 30 - @ _E @
O c —
s 5 G & 100 - - ®
C o -~
= 1 - a - e E o, -
5 £ 10 - % »
n 1 - ofkc ! 19121 114?&1 74926
ﬂ' - I . 1 . ] ﬂ o I | | ﬂ' I I . |
LCA QCP BCP327 BCP&4 LCA OCP BCP37 BCPs4 LCA oCcP BCP27 BCP&4

Fig.6 The mandibular alveolar ridge at _ _
12 weeks post-socket preservation. F % **- 0,05, 0.01 compared with LCA, F“~< 0.05 compared with OCP

Sites grafted with LCA and OCP exhibit
favorable ossification, whereas sites

Fig.7 At 12 weeks, the LCA group exhibited significantly higher drilling torque (DT) and insertion torque (IT) values
compared to the BCP64 group. At 18 weeks, removal torque (RT) measurements revealed that the LCA group had

grafted with BCP37 and BCP64 display statistically higher values than both the BCP37 and BCP64 groups.
residual, non-ossified bone graft
material.
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At 12 weeks post-socket preservation, the LCA group demonstrated significantly
higher insertion and drilling torque values compared to the BCP37 and BCP64
groups, and comparable or slightly higher values than the OCP group.

» At 6 weeks post-implantation, removal torque and ISQ results indicated that the LCA
group had significantly higher stability compared to the BCP37 and BCP64 groups,

Fig.8 When comparing the Implant Stability Quotient
(ISQ) values measured at the time of implant
placement at 12 weeks and prior to implant removal at

ISQ (Implant Stability Quotient)
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while showing similar or marginally superior stability to the OCP group. T iow T oo Tovaw T oo 1 1w T oo | e | 18 Weeks. Both the LCA and BCP37 groups showed a
statistically significant increase Iin ISQ values after 6
LCA OCP BCP37 BCP64 WeekS.

FP % **%< 0,05, 0.01 compared with 12W Sample, F “~ 0.05 compared with LCA
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RES U ItS » Histologically, the LCA group exhibited significantly greater new bone formation compared to

the other groups, further supporting Its osteo-inductive properties. In contrast, histologic
Images of the BCP37 and BCP64 groups showed soft tissue involvement and the presence of

LCA OCP BCP37 BCP64 ' _ _ _ _
multinucleated cells, suggesting incomplete osseo-integration.
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lcA  ocP BCP37 BCPE4 LCA OCP BCP37 BCP64 methodology described in the study
by Sergio et al.
1) Soft tissue (ST/TV, %), 2) Residual bone graft (RGV/TV, %),
3) Bone marrow (BM/TV, %), 4) New bone formation (BV/TV, %)

 When comparing the histological composition ratios, the BCP64 and BCP37 groups showed a
relatively higher proportion of soft tissue compared to the OCP and LCA groups, indicating
greater soft tissue involvement.

« Additionally, the BCP64 group exhibited the highest amount of residual bone graft material,

Fi1g.9 The micro-CT & Histologic Images of each Groups. * On the Histologic images demonstrates the Multi
nucleated giant cells.

« The mCT analysis revealed that bone remodeling was most prominent in the LCA group, suggesting that the ossification process was slowest in this group.
followed by the OCP group, while the BCP37 and BCP64 groups showed no distinct signs of * In contrast, the LCA and OCP groups demonstrated higher proportions of bone marrow and
bone remodeling, with residual non-ossified bone graft material still visible. new bone formation compared to the other two groups, further indicating that ossification was

most effective in the LCA group.
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Discussion & Conclusion

This study demonstrates that Low Crystalline Apatite (LCA) offers superior bone
regeneration and implant stability compared to conventional synthetic bone grafts.
At 12 weeks post-socket preservation, the LCA group showed significantly higher
drilling and Insertion torque values, and at 18 weeks, It exhibited greater removal
torque and [ISQ values, Indicating enhanced implant stability. Micro-CT and
histological analyses confirmed that LCA promoted the most effective bone
remodeling and new bone formation, while other groups showed delayed
ossification and higher soft tissue involvement.

A key factor in LCA's performance Is its nano-scale microporous structure, which
not only enhances osteoconductivity but also seems to reduce bacterial adhesion
and biofiim formation. This suggests that LCA may lower the infection risks
typically associated with synthetic bone grafts.

Notably, despite being a synthetic bone graft, LCA showed progressive resorption
after at least 4 months post-grafting, with corresponding new bone formation
observed at the graft sites. This indicates that the bone-forming activity of LCA Is
comparable to that of autogenous bone grafts.

In conclusion, LCA demonstrated significantly better bone regeneration, stability,
and reduced Infection susceptibility, making it a promising material for clinical
applications in dental and maxillofacial surgery:.
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