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Abstract: Titanium implants undergo an aging process through surface hydrocarbon deposition,
resulting in decreased wettability and bioactivity. Plasma treatment was shown to significantly reduce
surface hydrocarbons, thus improving implant hydrophilicity and enhancing the osseointegration
process. This study investigates the effect of plasma surface treatment on bone-to-implant contact
(BIC) of implants presenting a nanostructured calcium-incorporated surface (XPEED®). Following a
Randomized Controlled Trial (RCT) design, patients undergoing implant surgery in the posterior
maxilla received additional plasma-treated (n = 7) or -untreated (n = 5) 3.5 x 8 mm implants that were
retrieved after a 4-week healing period for histolog

examination. Histomorphometric analysis
showed that plasma-treated implants exhibited a 38.7% BIC rate compared to 22.4% of untreated
implants (p = 0.002), indicating enhanced osseointegration potential. Histological images also revealed
increased bone formation and active osteoblastic activity around plasma-treated implants when
compared to untreated specimens. The findings suggest that plasma treatment improves surface
hydrophilicity and biological response, facilitating early bone formation around titanium implants,
This study underscores the importance of surface modifications in optimizing implant integration

and supports the use of plasma treatment to enhance ation, thereby improving clinical
outcomes in implant dentistry and offering benefits for immediate and early loading protocols,
particularly in soft bone conditions.

Keywords: titanium implants; plasma surface treatment; osseointegration; implantology;
bone-to-implant contact; surface modification; immediate loading

1. Introduction

Titanium (Ti) fixtures are currently a quintessential part of modern dentistry [1]. They
offer restorative solutions that would have otherwise been impossible [2]. With the fast
evolution of all medical fields and the rise of the digital era, there is a continuous need for
better, faster, and easier treatment modalities [3]. The modern dental implant has received
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" Clinical Benefit
Toincrease success rate for soft bone conditions such as the posterior maxilla (Clinicaltrial,n=14)

The bone implant contact rate (BIC mean +SD) for the treated group was 38.7 + 8.5 %, while for the control group was
22.4% (£1.3) in which the difference of 16.3% was statistically significant (p=0.002).

The plasma treatment improve outcomes, especially with respect to implants having the highest risk of failure, thus
creating an unmet clinical need as in the following cases:

- Clinical cases necessitating immediate or early loading protocols.
- Clinical cases with soft (type 4) bone conditions in the posterior maxilla where sufficient stability and
osseointegration could be difficult to attain
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This clinical study demonstrates that the vacuum plasma treatment can enhance bone-to-implant contact,
and it enables early loading particularly in soft bone conditions
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Abstract: Recent technological advancements led to the development of various plasma-based 0,300

technologies for post-packaging modifications. The purpose of the present preclinical in vivo study
was to assess the safety and efficacy of a novel chairside nonthermal gas plasma treatment for
enhancing osseointegration of titanium implants. Six male mixed foxhounds underwent extraction of

mandibular premolars and first molars, and the sockets healed for 42 days. Canine mandibles were Clinical Benefit #02

randomized to receive either plasma-treated (test) or non-plasma-treated {control) dental implants. A

total of 36 implants were placed in six animals, and they were sacrificed at 2 weeks (bwo animals), To increase |SQ (Early Restorauon)

4 weeks (two animals), and 6 weeks (two animals) after the implant surgery. When the radiographic
e e e e s ot e 0016y s - Patient Population: Normal patient (Who needs or wants immediate loading)
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appeared to be higher for the test groups at all time points, and the BIC was significantly higher

for the test group at 4 weeks (p = 0.046). In conclusion, this study underscored the potential of

nonthermal plasma treatment in enhancing implant osseointegration.
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This preclinical study demonstrates that the vacuum plasma treatment can reduce marginal bone loss,
and it enables shorter healing time for early loading
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Abstract: Recent technological advancements led to the development of various plasma-based
technologies for post-packaging modifications. The purpose of the present preclinical in vivo study
was to assess the safety and efficacy of a novel chairside nonthermal gas plasma treatment for
enhancing ossevintegration of titanium implants. Six male mixed foxhounds underwent extraction of
mandibular premolars and first molars, and the sockets healed for 42 days. Canine mandibles were
randomized ko receive either plasma-treated (test) or non-plasma-treated {control) dental implants. A
total of 36 implants were placed in six animals, and they were sacrificed at 2 weeks (two animals),
4 weeks (two animals), and 6 weeks (two animals) after the implant surgery. When the radiographic
analysis was performed, the changes in bone level were not statistically significant between the two
groups at 2 weeks and 4 weeks. The difference became significant at 6 weeks {p = 0.016), indicating
more bone loss from baseline to 6 weeks for the control group. The bone-to-implant contact (BIC)
appeared to be higher for the test groups at all time points, and the BIC was significantly higher
for the test group at 4 weeks (p = 0.046]. In conclusion, this study underscored the potential of

nonthermal plasma treatment in enhancing implant osseointegration.
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1. Introduction

Titanium dental implants are considered one of the most preferred and predictable
treatment options for patients with missing teeth and occlusal rehabilitation [1]. The short-
and long-term success of titanium dental implants is attributed to their ability to establish
osseointegration, defined as the direct structural and functional connection between the liv-
ing bone and the surface of a load-bearing implant [2]. A myriad of factors, such as implant
design, surface composition, surface chemistry, surface roughness, surgical techniques, and
the host-immune response, play a significant role in whether the titanium implant will
achieve osseointegration or fibrointegration [3,1]. The dental implant’s primary stability
depends on the shape and surface morphology, and the secondary stability depends mainly
on the implant surface [4]

Copyright: © 2023 by the authors

Licensee MDPL Basel, Switzezland.

The implant surface characteristics, particularly surface roughness and hydrophilicity,
are regarded as one of the most critical factors in achieving a high bone-to-implant contact
(BIC) [5,6]. With enhanced surface energy and wettability, a hydrophilic surface has been

PLASMA ACTIVE for Implant Fixtures, Enhancing Performance Through Its Clean Surface and Hydrophilicity

A(Cleansurface) + B(Hydrophilicity) = C(Enhancedosteoblastcellactivity)

It implies enhanced BIC leading to improved performance

B.
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Table 1. Statistical analysis demonstrating a significant difference in BIC between control and test

implants at week 4.

Control Test
(Mean + SD) (Mean + SD) p-Value

Osteoid (%)

2 weeks 22 4+ 1.0% 3.6 £05% 0.366

4 weeks 1.7 + 0.5% 1.8+ 1.1% 0.853

6 weeks 1.8 + 1.0% 1.1+ 0.2% 0.224
New bone (%)

2 weeks 577 +£7 62.8 + 8.3% 0.316

4 weeks 644+ 1 58.0 + 7.6% 0.292

6 weeks 714 +10.1% 734 +5.3% 0.914
Old bone (%)

2 weeks 16.8 £+ 10.8% 15.0 £ 7.7% 0.765

4 weeks 221 £9.7% 33.9 £ 10.1% 0.065

6 weeks 10.3 £ 4.7% 144 + 6.8% 0.326

BIC (%)

2 weeks 76.7 + 11.0% 81.4 + 6.9% 0.428

4 weeks 88.3 + 4.8% 93.7 + 3.3% 0.046

6 weeks 83.5 +£10.2% 88.9 + 4.8% 0.284
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Abstract
(1) Introduction: The clinical success of dental impl. depends on rapid

which can be impaired by hydrocarb ination and biological aging of tif

surfaces. Chairside plasma surface h ged as a practical method to restore
surface hydrophilicity and enhance early bone-implant lntegrahon. (2) Materials and
Methods: This pective cohort study evaluated 73 plasma-treated implants placed in

47 patients from June 2023 to October 2024. Non-thermal atmospheric pressure plasma
was applied immediately before placement using the ACTILINK™ Reborn system. Im-
plant stability was assessed baseline, weekly for the first four weeks, and again at week 8
using resonance frequency analysis (ISQ). Subgroup lyses were conducted di

to initial ISQ, jaw location, implant length /diameter, and final insertion torque. (3) Re-
sults: All implants healed uneventfully without a stability dip. Mean ISQ increased from
78.97 + 5.52 at placement to 83.74 + 4.36 at week 8 (p < 0.001). Implants with lower initial
stability demonstrated the gmalrst relative gains, while those with very high initial stability

o checklor

~ updates showed minimal changes. Mandibular and shorter impl. d d higher stability
Acadensic Editor: Marw L Gould gains compared to maxillary and Ionger fixtures. (4) Conclusions: Chairside plasma surface
Receivead: 25cp 2025 was iated with prog 15Qi during the 8-week healing pe-
Reviedk 22 Septumber 2025 riod. The greatest gains occurred in implants with lower initial stability, while very stable
Accrptust 29 September 2025 implants showed little change. Stability improvements were also greater in mandibular
Tublishad: 205eptiialies 208 sites, shorter fixtures, and those with higher insertion torque. These findings are limited
Qutlo: K, Y-K:Choi KoK, to short-term 1SQ and require validation in prospective lled trials with

HAGSoha DS lnpactofPlasana— gtandardized protocols.

Surface Trestawnt oo Implant Stability

::'::ﬂ.cms..y:um Keywords: plasma surface integration; dental implant; hydrop 7
205,15, 4548 bitpe/ /. .smu,; ; resonance frequency analysis; implant stability quotient (ISQ); early loadmg

103390/ malS194568

*plasmapp

Clinical Benefit
Allimplants healed successfully with no stability dip during the 8-week period

Continuous ISQ Increase over 8 Weeks

] e = wes Plasma-treated implants exhibited a steady rise in 1SQ from 78.97
g . : ay + 552 to 83.74 + 4.36 (p < 0.001) with no transient stability dip.
3 This pattern demonstrates faster and more consistent early osseo-
é 1 integration compared with typical healing responses.
g 751
€ 20 J
£

65 1

Pacement 1 2 3 4 8

Healing time (weeks)

Subgroup Analysis by Jaw and Implant Dimensions

%0
ol — E— All subgroups showed progressive 1SQ increases, but
.ﬂ-—*-"""___'_’"/!—“ greater gains were observed in the mandible and in
o] —mm shorter (< 10 mm) or narrower (< 4.0 mm) implants.
These findings suggest that plasma activation benefits
g7 various implant types regardless of bone quality.
7 4
5 A —.— L::as-u
—a= |50 7584
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Abstract: Recent studies have explored surface such as increasing the hydrophilici
of implant fixhures, to enhance the osseointegration of implants. This prospective clinical study
simed to assess the clinical stability and efficacy of plasma treatment applied to implants with
sandblast —acid efching (SLA) surfaces before placement. Twenty-cight patients requiring implant
placement provided consent and were assigned randomly to either the SLA group without plasma
reatment or the SLA/plasma group with plasma treatment. Recall checks were conducted one and
three months after the first-stage surgery, followed by a second surgery at four months. Although
o significant differences in buccal bone deficts o implant stability were sbserved between the
groups, the SLA /plasma group showed significant increases in marginal bone changes on the mesial
and distal sides, = assessed using periapical radiographs. This study und the potential of

pre-implantation plasma o enhance b on around impl

Keywards: plasma treatment; implant surface modification; ossecintegration; marginal bone change

1. Introduction

Osseointegration, introduced by Per—Ingvar Branemark, refers Lo the direct structural
and functional connection between the surface of the dental implant and the living bone [1].
Research on the surface characteristics to enhance the osseointegration of implants is ongo-
ing [2]. The surface treatment of fixtures through sandblasting and acid etching (SLA) is
common practice [3]. On the other hand, such titanium surfaces undergo biological aging,
meaning that their hydrophilicity and biclogical properties diminish over time |4-6]. There-

Clinical Benefit
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Toincrease success rate of “Shortimplant” by reducing marginal bone loss (Clinical trial, n=28)
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Abstract: This stedy was conducted pare the eficcts of an 1 treal
device that does not need a gas supply for titanium disks with two difforent surface topographies:
the protatypical machined surfsce (MAC) and one of the most diffissed roughened ones (SL) obtained
theough grit blasting and acid ctching, A total of 200MAC and 200.5L titardum disks were used.
Each group of disks was divided inta four sub-groups of 40 smples each that were subjected to
five different tosts. Amang these, 150.MAC and 150-5L were considered the test group, and they
were Ereated with plasma for 15, 3, and &0 s after being removed from the sterile packaging. On
the other hand, S0-MAC and 50-SL were cansidered the contral group, and they were only remaved
fram sterile plastic viaks. The samgpl y lisate the capability of the pL

i indl prrabein ad 1l adhesion, and microbial growth an the test group
disks when compared to the untreated disks. Protein ad sorption was significantly enhanced after
20 min of plasma treatment for 15 and 305 on the MAC and 51 disks, Flasma treatment for 1% and
30 s significantly increased the level of adhesion in bath treated samples after 30 min. Furthermoee,

the MAC samples shawed a significant call adhesion 4 h atter plasma 15s
The SEM analysts highlighted that, on the reated samples (especially on the MAC disks), the cells
with a palygenal and flat shape provatked, while the fusifa d glabularshaped cells were rare:

The encourmging results ebiained further confirm the effectiveress of plasma teatments on el
adhesion and fibreblast activity

Keywords: plasma, titaniam; cell adhesion, bioactivatian, fibroblast

(ec) (1)

Copyright: © 2534 by the auibars,
Licorsse MO, Hasal, Stitzsrbod.
This arsc 14 an epen scca setichs
disinbrnd undee fhe bems and
canditions ol fhe Cseafive Commens

1. Introduction

After implant placement, whatever the planned loading protocol, the insertinn of the
abustment is an important phase of the rehabilitation. 1t becomes a real surgical act when
thie abutment is inserted on a submerged implant fxture that is already osseointegrated [1].
It ity produces peri-implant stres and trauma, and, in these circumstances, there is
temporary exposure of the implant to the oral envi Fuerthermore, d
by Hermann et al., bone remindeling may aceur in the hard tissues around the implant [2].

Some strategies were tested in terms of enhancing abutment integration, as well
a5 in limiting peri-implant soft tisue disruption and marginal bone resorption. Several
authors have suggested that, by reducing the number of inferventions such as abutment

Yy P

v woomm e org e rses ey
any).

and rea peri-implant 1 can be minimized. In fact, one-
time definitive abutment placement has shown a biokogical and dlinical advantage by
preserving peri-implant tissues [3-5].
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Clinical Benefit
Toincrease soft tissue integration of abutment

Furtherimplication
To increase soft tissue integration of crown
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