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« Pathology characterized by local inflammation around dental implants which leads to progressive * Preliminary data from this study suggests ADC is an effective bactericidal coating on all

0SS of ossointegration and supporting bone | 10 N' 106 -' dental implant surfaces tested. On SMD and MSMD, bacteria counts were below the limit
. DatlenFs with f:hronlc perlodontltls, poor plague control and no regular maintenance post 108 o of detection after 15 and 30 minutes, respectively.

operative are at increased risk of development [1] -~ Ny | £ ol EMe . SMD was more effective at retaining ADC than the MSMD surface
« Studies suggest that certain plaque bacteria and infection may affect peri-implant tissue health = = L0

3 ol Longevity
Bactericidal/Antifouling surface coatings 10° 10 i « After 90 days of exposure to S. mutans CFCM the antimicrobial coating had lost its
« SD90+ (ADC) is unique because unlike a disinfectant, ADC can be applied to clean surfaces 101 T 102 bactericidal properties
- ADC is made of dimethyloctadecyl (3-trimethoxysilylpropyl) ammonium chloride 0 5 153060120 0 5 15 30 60120 0 5 153060120 0 5 15 30 60 120 « After 30 days bactericidal effects were still observed. Coating adherence was greater on
- ADC kills and mitigates growth of microbes while preventing surface damage. Time (minutes) Time (minutes) SLA disks

Figure 1. ADC, a commercially available antimicrobial coating efficiently kills units per milliliter (CFU/ml), a measure
of the number of via Streptococcus mutans on different titanium surfaces: SMD (n=2) on left and MSMD (n=3) on

Surtaces of Interest the right. Data is sh val fraction where CFU/mI at a given ti d to the CFU/ml plated at Next Steps
. " : : T : e right. Data is shown as survival fraction where ml at a given time are compared to the ml plated a . _ _ _ _ _
. glgﬂ%:rﬁ:gsmn?oitmhoﬁglcmsggIg;es?(glggmlé? fisks (MSMD) t=0. The assay limit of detection is 12.5 CFU/ml. Error bars represent the standard error of the mean (n=2 biological « Determine at what point from 30 to 90 days the coating becomes ineffective which can
, replicates). ' lcati
« Straumann SLA Roughened disks (SLA) P ) L _ S . inform future reap.pllcat.lon Cyde.s . L . .
S. mutans Antimicrobial Coating on SLA Post 90 Days S. mutans Antimicrobial Coating on SMD Post 90 Days o EXplOre how Coatlng falled and If current pI‘OtOCOl IS attrlbutlng to this failure

Clinical Uses 10 " Coated (SLA) 10- m Coated (V)

Prevent bacterial overgrowth and increased inflammation around peri-implant tissue while A o & 4 Hnoosted
’ _ _ _ _ ) 1- m 0 B Fresh Coated 1< mm ™ B Fresh Coated F t D - t.

osseointegration is occurring E' & & A Fresh Uncoated 1 A Fresh Uncoated u u re I reC IO n S

« A solution for preventing biofilm formation on external surfaces of implant devices
« Allows the potential to creating implant devices with internal structures

0.1- 0.1+

Measure the antimicrobial effects of other antifouling and bactericidal surface coatings

Ob. t. 0.01- 0.01+ (Titanium dioxide, Silica nano-particles, Colloidal silver titania)
jeC |Ve -  Explore effect of coating on prevalent anaerobic periodontal bacteria which cause
' 0.001
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Survival Fraction
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Test antimicrobial and antifouling surface coatings that can be applied to implant surfaces of Time (h) Time (h) . Explore implant surfaces and how coating affects them in regard to osseointegration
varying surface textures and implant shapes Figure 2. ADC coated disks were exposed to S. mutans CFCM for 90 days and coating effectiveness was evaluated.

SLA disk (n=3) (left) and MSMD (n=3) (right). Data is represented as survival fractions where CFU/ml at a given time

We will evaluate antimicrobial effects by: are compared to CFU/ml plated at t=0. Freshly coated disks and uncoated disks were tested as controls. Error bars ACkn OWI ed ge me nts

« Effectiveness: how quickly does AC kill microbes and what quantity of the population represent the standard error of mean (n =3 biological replicates).
 Longevity: after 90 days of exposure to cell free culture media (CFCM) how effective is the coating

h Sl S S i i * A special thanks to the members of the Mok, Setlow and Deymier Lab for the continuous support
A pl s =i « A great appreciation for University of Connecticut School of Dental Medicine Summer Research
i A Uncoated (SLA) A Uncoated (M-type) . : . . :
1 m no, A .a. o e S 14 = ...If f al Aﬁﬁ S— Fellowship, AO Student Travel Opportunity and Qral Fluio D_yr_lamlcs for fundlng_
: A Fresh Uncoated 11 A Fresh Uncoated | want to thank our collaborators and Dr. T. Schmidt for providing samples for this study

af

1 1 e 1 o 1] References

0.1+ ﬁ ﬁ

Survival Fraction
Survival Fraction

Fr T i ri

D& B e
V - @@@

.. . . 1 Aninwene GE 2nd, Abadian PN, Ravi V, et al. Lubricin: a novel means to decrease bacterial adhesion and proliferation. J Biomed Mater Res A. 2015;103(2):451-462. do0i:10.1002/jom.a.35195
Inoculate StreptOCOCCUS i Ti Disks are Antlm!CrOblal Coatmg Time (h) Time (h) 2. Freilich. Martin, Personal Communication, May 14, 2021
: . C_:entnfuge_ and ted ith  AC Coated and Non-coated EﬁeCt!VeneSS CUTV.e : d disk d f d d : £ : | d 3.  Global Sheild Solution, Personal Communication, May 14, 2021
mutans in BHI media st dia t coatea wi -7 experiment is Figure 3. ADC coated disks were exposed to S. mutans CFCM for 30 days and coating effectiveness was evaluated. ) . o . . I
ler media 1o ) Tl-DlSkS are ex Osed to p . . ] . g o . 4.  Oosterhof JJ, Buijssen KJ, Busscher HJ, van der Laan BF, van der Mei HC. Effects of quaternary ammonium silane coatings on mixed fungal and bacterial biofilms on tracheoesophageal shunt prostheses.
and let the culture grow extract CFCM and dried for 1 of f P f conducted at 0, 1h and E) SLA disk (n=3) (left) and MSMD(n=3) (right). Data is represented as survival fractions where surviving colonies Appl Environ Microbiol. 2006 May;72(5):3673-7. doi: 10.1128/AEM.72.5.3673-3677.2006. PMID: 16672516; PMCID: PMC1472352.
Overnight hour 4m 0 CFCM or 90 2h fOr eaCh dlSk after are Compared tO a known pla’[ed Value. Fl’eSth Coated diSkS and Uncoated diSkS were teSted as CO”UO'S. Error barS 5. Prathapachandran J, Suresh N. Management of peri-implantitis. Dent Res J (Isfahan). 2012;9(5):516-521. doi:10.4103/1735-3327.104867

. . . 6. Sch F, Derks J, Monje A, W HL. Peri-implantitis. J Clin Period |. 2018 Jun;45 Suppl 20:S246-S266. doi: 10.1111/jcpe.12954. PMID: 29926484.
90d represent the standard error of mean (n 22 biological replicates). chwarz £, Derks J, Monje A, Wang HL. Per-implantiis. J Clin Periodonto un;45 Supp ol jcpe



