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Legal Disclosures

A State laws vary. Check with your state regulations.

A Laws changgekeep updated.

A Nothing in this presentation should be interpreted as legal advice

A Images and videos are all used with permission from patients and their
guardians. Feel free to download or take screenshots of slides for your
personal study, but please, out of respect for our models do not use
slides or images for other purposes without specific written
permission.
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Website:https://www.yourspecialsmiles.com/
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Dr. Brooke Fukuoka Your Special Smiles PLLC

@dr.brookefukuokayourspecia6788 - 37 subscribers - 45 videos
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What To Expedt

| am a practicing dentist who likes to learn and has found this useful
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SDF

Basic Science SDF and Fluoride

Comparing Protocols
Indications / Contraindications
Who is Applying SDF

Clean UP

Other MID Chemicals

Povidone lodine
P11-4 Peptides & Resin Infiltrate
Hydroxyapatites & Recaldent

Caries Removal Other
Partial Caries Removal Patient Stories
Chemo-mechanical CDT Codes
caries removal Caries Risk Sheet

Glass lonomer @ Caninization

Chelation /

Gl Basic Science Desiccation

Gl Protocols
SMART Protocols

Failled SDF and SMART
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WHAT IS IN SDF?

Ikhlydrogeln . : poor metals 38% Ag(NH 3)-2E
alkali metals nonmetals - g T . . . . .
F = . ! s g‘;ﬁ) 'i‘uo“de_ Silver and Fluoride lons Dissolved in Ammonia
ition metals rare earth metals | B .; - | :; 0- mmonia
1 s ] — H 25%- Silver Ag(NH 3),F
62% - Water
If Gel has

carboxymethylcellulose < 2%

If blue has FD&C Blue #1 <1%
*pH about 9

If Riva Star Aqua-d o e s n 0 1
ammonia

Fluorine

Atomic # 47 Atomic # 9
47 protons 9 protons
47 electrons 9 electrons
61 neutrons / 10 neutrons

(

47 P, 46 E

A Rosenblatt A, Stamford T.C.M., NiedermanR. 0Si | ver Di ami ne FI| uo+Fil der i A e CEuiREsISQ)iS6-1P5 2009
https://www.researchgate.net/publication/24194015_Silver_Diamine_Fluoride_A_Caries_Silver
Fluoride_Bullet/link/00b49525abb72534fb000000/download

A MSDS:https://www.elevateoralcare.com/site/images/AdvantageArrestGELSDS. pdf

A Yan |G, Zheng FM, Gao SS, Duangthip D, Lo ECM, Chu CH. lon Concentration of Silver Diamine Fluoride Solutions22b&@en2[6)207F84. doi: . .
10.1016/j.identj.2022.04.005. Epub 2022 May 13. PMID: 35570012; PMCID: PMC98#8425vww.ncbi.nim.nih.gov/pmec/articles/PMC9676425/ © 20152026 Your Special Smiles PLLn



https://www.researchgate.net/publication/24194015_Silver_Diamine_Fluoride_A_Caries_Silver-Fluoride_Bullet/link/00b49525abb72534fb000000/download
https://www.researchgate.net/publication/24194015_Silver_Diamine_Fluoride_A_Caries_Silver-Fluoride_Bullet/link/00b49525abb72534fb000000/download
https://www.researchgate.net/publication/24194015_Silver_Diamine_Fluoride_A_Caries_Silver-Fluoride_Bullet/link/00b49525abb72534fb000000/download
https://www.elevateoralcare.com/site/images/AdvantageArrestGELSDS.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9676425/

SILVER NITRATE + FLUORIDE VS SILVER DIAMINE FLUC

Silver Nitrate + Fluoride Silver Diamine Fluoride
AgNO; + F- Ag(NH ,),F

A WORK

PATHOLOGY OF THE HARD TISSUES OF THE TEETH.

OPERATIVE DENTISTRY

19606s (

GV Black . o
Mizuho Nishino

5% - Fluoride
8% - Ammonia

04 -KO .
+  Fooride vamish C 25%- Silver
62% - Water
Gel: carboxymethylcellulose < 2%
Blue: FD&C Blue #1 <1%

9% - Nitrate
16%- Silver
75%- Water

A Gao SS, Zhao IS, Duffin S, Duangthip D, Lo ECM, Chu CH. Revitalising Silver Nitrate for Caries Management. Int J Environ Res Public Health
2018;15(1):80. Published 2018 Jan 6. doi:10.3390/ijerph15010080 https://pubmed.ncbi.nim.nih.gov/29316616/

A MSDS:https://www.elevateoralcare.com/site/images/AdvantageArrestGELSDS.pdf . . %8
A Watch her on YouTube: LINK (in Japanese but has English subtitles) © 20152026 Your Special Smiles PLL



https://pubmed.ncbi.nlm.nih.gov/29316616/
https://www.elevateoralcare.com/site/images/AdvantageArrestGELSDS.pdf
https://www.youtube.com/watch?v=7_wumLNh8po&ab_channel=NPO%E6%B3%95%E4%BA%BA%E7%A7%91%E5%AD%A6%E7%9A%84%E3%81%AA%E3%82%80%E3%81%97%E6%AD%AF%E3%83%BB%E6%AD%AF%E5%91%A8%E7%97%85%E4%BA%88%E9%98%B2%E3%82%92%E6%8E%A8%E9%80%B2%E3%81%99%E3%82%8B%E4%BC%9A
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Fluoride
Strengthens Tooth

Rosenblatt A, Stamford T.C.M., NiedermanR. 6Si | ver Di ami ne Fl uodFilde:r i A eCEntiResEE)HI6-125/ 2009
https://www.researchgate.net/publication/24194015_Silver_Diamine_Fluoride_A_Caries_Silver -Fluoride_Bullet/link/00b49525abb72534f b000000/download
Lamia Mokeem, Abdulrahman A. Balhaddad, Isadora M. Garcia, Fabricio M. Collares, Mary Anne S. Melo, Emerging Nanomaterials an d Nano-Based Drug Delivery
Approaches to Combat Antimicrobial Resistance, Elsevier, 2022, Pages 661 -700, ISBN 9780323907927 https://doi.org/10.1016/B978 -0-323-90792-7.00013-0
Walmsley, D. Restorative Dentistry. Second Edition 2007 , Chapter 7, https://www.sciencedirect.com/topics/pharmacology -toxicology -and-pharmaceutical -science/fluorapatite
Simmer JP, Hardy NC, Chinoy AF, Bartlett JD, Hu JC. How Fluoride Protects Dental Enamel from Demineralization. J Int Soc Prev  Community Dent. 2020 Apr 2;10(2):134 -141. doi:
10.4103/jispcd.JISPCD_406_19. PMID: 32670900; PMCID: PMC7339990.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7339990/
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Fluoride: Strengthens Tooth

CQO(PQ)G(OHZ +F- Ca0(PQ)e(OH),,
Hydroxyapatite Flurohydroxyapatite
Critical pH =about 5.5 Critical pH :about 4.5

Flurohydroxyapatite'

Rosenblatt A, Stamford T.C.M., Niedermai{RA f @GS NJ 5 A YAY S C tClz2dremNRA R Deént ed8s(SAGIEBER5. RQOI {n@/SNJ

Lamia Mokeem, Abdulrahman A. Balhaddad, Isadora M. Garcia, Fabricio M. Collares, Mary Anne S. Melo, Emerging NanodhiiterieiEased Drug Delivery Approaches to Combat Antimicrobial Resistance, Elsevier, 2022, Pages
661-700, ISBN 9780323907927

Walmsley, D. Restorative Dentistry. Second Edition 2007 , Chapketpg://www.sciencedirect.com/topics/pharmacoloewxicologyandpharmaceuticakcience/fluorapatite
Simmer JP, Hardy NC, Chinoy AF, Bartlett JD, Hu JC. How Fluoride Protects Dental Enamel from Demineralization. JdanhBomiBréyent. 2020 Apr 2;10(2):13441. doi: 10.4103/jispcd.JISPCD_406_19. PMID: 32670900; PMCID:
PMC7339990:

Mei ML, Nudelman F, Marzec B, Walker JM, Lo ECM, Walls AW, Chu CH. Formation of Fluorohydroxyapatite with Silver DidenideDelioRes. 2017 Sep;96(10):11228. doi: 10.1177/0022034517709738. Epub 2017 May 18.
PMID: 28521107; PMCID: PMC5582683:

Hydroxyapatite crystalline structuré:

A
A
A
A
A
A
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Critical pH and pH Scale

Dentin (less inorganic) =6.5

Hydroxyapatite =5.5
petite =4.5
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Figure 5. Solubility isotherms of PHAp, 0.25-FPHAp, 0.50-FPHAp, and 0.75-FPHAp 100 mM KCl solution at 37.0 + 0.1°C by solid

titration. Solubility data of stoichiometric HAp were shown for comparison.

Qiao W, Liu Q, Li Z, Zhang H, Chen Z. Changes in physicochemical and biological properties of porcine bone derived hydroxyapatite induced by the incorporation of fluoride. Sci Technol

Adv Mater. 2017 Feb 1;18(1):110-121. doi: 10.1080/14686996.2016.1263140. PMID: 28243337; PMCID: PMC5315024.
pH of common liquids:

pH of beers:

also note that the beers have ranges and were included only as examples.

* note porters range 3.5-5.5 so were not included, © 20152026 Your Special Smiles PLL
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Basic Fluoride Info For Public Health

A CDC : 10 greatest public health measures &f&ntury

A Ideal H20 Fluoride: 0.7ppm

A Costs about 175 cents per person for communities
over 10,000
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Fluoride inYour Water: Fears

AGCtdz2NARS Ay &I 0SNJ Aa&Kinda YI ydzF I Ol dzNR y
A Most common fluorides used in fluoridation
A sodium fluoride
A sodium fluorosilicate
A fluorosilicic acid- this is a byproduct of phosphate fertilizer
manufacturing
A All chemicals added to water are purified and must meet standards
from National Sanitation Foundation and American Water Works
Association. -
A4ecKSNB sFa Fa &aGdRe Ay W a!xé | &=
A The study that looked at 1Q looked at much higher (at least double’,. %
the recommended) doses \ |
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Silver Fights Bacteria

Silver Interacting with Thiol GroupsH$roups) of DNA, RNA, Proteins and preventing disulfide bonc

Disrupts Thiol Nucleic and
Amino Acids

Inhibits enzyme breakdown of
organic matrix such as
metalloproteinases and
cathepsins _ N ag
Disrupts cell membranes and —N-Ch-C
biofilm formation I
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cysteine residue in protein chain

Oxidation to disulfides
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is 5 Disulfide
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{Af OSNI YR 5Aadz FARS
The function these men need to carry out is to win video games, when | come along and
bring beer, | significantly decrease their ability to do that.
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Zombie Effect

AWhen cell is infected with silver ions, it can
disintegrate and release silver into the ]
SYOANRYYSYUu 02 1Attt 240

Wakshlak RB, Pedahzur R, Avnir D. Antibacterial activity of silver -killed bacteria: the "zombies" effect. Sci Rep 2015;5:9555. Published 2015 Apr 23.

doi:10.1038/srep09555 © 20152026 Your Special Smiles PL
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Hamama H, Yiu CK, Burrow MF. Effect of silver diamine fluoride and potassium iodide on residual bacteria in dentinal Adtballas Dental Journal. 2015; 60(1);8@.10.1111/adj * Abridged
for simplicity

Carisolv is a combo of amino acids and NaRP&IVS, Nadig RR, Jagadeesh T, Usha G, Karthik J, Sridhara K. Chemical analysis of dentin surfaces after Carisolv treatment. J Conserv
Dent. 2009 Jul;12(3):118-22. doi: 10.4103/0972-0707.57636. PMID: 20543919; PMCID: PMC2879719.

Papacaries uses enzymes to be antimicroliteddy MV, Shankar AJ, Pentakota VG, Kolli H, Ganta H, Katari PK. Efficacy of antimicrobial property of two commercially available
chemomechanical caries removal agents (Carisolv and Papacarie): An ex vivo study. J Int Soc Prev Community Dent. 2015 May-Jun;5(3):183-9. doi: 10.4103/2231-0762.159955.
PMID: 26236677; PMCID: PMC4515800

Mubaraki H, Ingle NA, Baseer MA, AlMugeiren OM, Mubaraki S, Cicciu M, Minervini G. Effect of Silver Diamine Fluoride on Bacterial Biofilms-A Review including In Vitro and In Vivo
Studies. Biomedicines. 2023 Jun 5;11(6):1641. doi: 10.3390/biomedicines11061641. PMID: 37371736; PMCID: PMC10296145.
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Other Cool Ways Silver is Used as Antimicrobi
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Hydroxyapatite = Gg(PQ),(OH),

A The major part of inorganic component of teeth
A Enamel 96997% inorganic
A Dentin 65%70% inorganic
A Shape:
A Enamel: Shape and Size: Rod$@0m
A Products: Shape and size vary (sphere, rod, irregu
A Micro: 5,00610,000nm
A Nano: 20100 nm

Pushpalatha C, Gayathri VS, Sowmya SV, Augustine D, Alamoudi A, Zidane B, Hassan Mohammad Albar N, Bhandi S. Nanohydroxyapatite in dentistry: A comprehensive review. Saudi
Dent J. 2023 Sep;35(6):741-752. doi: 10.1016/j.sdentj.2023.05.018. Epub 2023 Jun 7. PMID: 37817794; PMCID: PMC10562112.
Beniash, E., Stifler, C.A., Sun,eC¥l. The hidden structure of human enamblat Commuri0, 4383 (2019):

Chen L, Al-Bayatee S, Khurshid Z, Shavandi A, Brunton P, Ratnayake J. Hydroxyapatite in Oral Care Products-A Review. Materials (Basel). 2021 Aug 27;14(17):4865. doi:
10.3390/mal4174865. PMID: 34500955; PMCID: PMC8432723.
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Micrometer = micron = 1000nm
Micrometer 1/1,000,000m (millionth) Nanometer 1/1,000,000,000m (billionth)

Microparticles: 11000 micrometers Nanoparticles: at least one direction
(1000G1,000,000nm) smaller than 100nm

Micro-hydroxyapatite typically Nanchydroxyapatite particle size range :
5,00310,000nm 20-100 nm

National Nanotechnology Initiative:

National Nanotechonnology Coordinated Infrastructure:

Microparticles and Nanoparticles. Shalu Suri et all. Biomaterials Science (Third Edition) 2013
Bioresorbably polymicroparticles in the medical and pharmaceutical fields S.A. Chew

Sebastian R, Paul ST, Azher U, Reddy D. Comparison of Remineralization Potential of Casein Phosphopeptide: Amorphous Calcium Phosphate, Nano-hydroxyapatite and Calcium Sucrose Phosphate on
Artificial Enamel Lesions: An In Vitro Study. Int J Clin Pediatr Dent. 2022 Jan-Feb;15(1):69-73. doi: 10.5005/jp-journals-10005-2339. PMID: 35528489; PMCID: PMC9016902.

Al-hijazi, Athraa & Hasan, Nada & Nasr, Bassem & Al-Khafaji, Hanadi & Al-Khafaji, Buthaina & Alanssari, Bahaa & Al-Attabi, Abduladheem. (2023). Recent advances in the use of inorganic nanomaterials as © 2015—2026 YOUI" SpeCial SmileS PLL
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Hydroxyapatite = Gg(PQ)s(OH)

A Whatit cando ?
A Calcium and Phosphate Reservoir
A If small enough :
A Bind to Crystals as a Unit
A Penetrate Collagenous Matrix
A Interrupt pellicle formation, can
bind to bacteria

Pushpalatha C, Gayathri VS, Sowmya SV, Augustine D, Alamoudi A, Zidane B, Hassan Mohammad Albar N, Bhandi S. Nanohydroxyapatite in dentistry: A co
review. Saudi Dent J. 2023 Sep;35(6):741-752. doi: 10.1016/j.sdentj.2023.05.018. Epub 2023 Jun 7. PMID: 37817794; PMCID: PMC10562112.
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4 . .
-
’h-r \

, -
© 20152026 Your Special Smiles PL

Vitiello F, Tosco V, Monterubbianesi R, Orilisi G, Gatto ML, Sparabombe S, Memé L, Mengucci P, Putignano A, Orsini G. Remineralization Efficacy of Four R
Agents on Atrtificial Enamel Lesions: SEM-EDS Investigation. Materials (Basel). 2022 Jun 22;15(13):4398. doi: 10.3390/ma15134398. PMID: 35806523; PMC

PMC9267358.



https://pmc.ncbi.nlm.nih.gov/articles/PMC10562112/
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://doi.org/10.1038/s41467-019-12185-7
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://www.nature.com/articles/s41467-019-12185-7#:~:text=The%20elongated%20crystals%20are%20indeed,angle%20spread%20of%2090%C2%B0
https://pmc.ncbi.nlm.nih.gov/articles/PMC8432723/#:~:text=Currently%2C%20there%20are%20two%20types,membrane%20%5B19%2C32%5D
https://pmc.ncbi.nlm.nih.gov/articles/PMC9267358/

Nano-Hydroxyapatite vs Micrblydroxyapatite

A Hydroxyapatite crystals in tooth enamel are arourg®-50nm wide
A primarily rodshaped
A 20-50nm wide but can be over 10 micrometers long

A Nano-hydroxyapatite particle size range20-100 nm
A ldeal size a between 2ZB0nm for remineralization
A Ideal concentration 10% nardwoydroxyapatite
A May show promise in penetrating bacteria

A Micro-hydroxyapatite typically 510 microns (5,00€10,000nm)
A Significantly LARGER THAN enamel hydroxyapatite crystals
A May show promise in blocking pellicle receptors and having bacteria
bind to them instead of forming pellicle

A Beniash, E., Stifler, C.A., Sun,&2dl. The hidden structure of human enamélat Commuri0, 4383 (2019): or find at

A Chen L, Al-Bayatee S, Khurshid Z, Shavandi A, Brunton P, Ratnayake J. Hydroxyapatite in Oral Care Products-A Review. Materials (Basel). 2021 Aug 27;14(17):4865. doi: 10.3390/mal4174865. PMID: 34500955;
PMCID: PMC8432723.

A Huang, S.B. & Gao, S.S. & Yu, H.Y.. (2009). Effect elfi apatite concentration on remineralization of initial enamsida in vitro. Biomedical materials (Bristol, England ..4. 034104. 10.1088AD2434/3/034104. . .
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Recaldent: CRRCP (the stuff in M| Paste)

A CPP = Casein Phosphopeptide

A Caseincheese proteininhibit bacteria adhesion to teeth
A Stabilizes high concentrations of fluoride, calcium, and

phosphate
A Binds to pellicle, in low pH releasegCand PQ*>
A ACP = Amorphous Calcium Phosphate
A supplies calcium and phosphate
A The idea is to maintain supersaturation of calcium and
phosphate ions at the tooth surface for remineralization.

Pushpalatha C, Gayathri VS, Sowmya SV, Augustine D, Alamoudi A, Zidane B, Hassan Mohammad Albar N, Bhandi S. Nanohydroxyapatite in dentistry: A comprehensive review. Saudi Dent J. 2023
Sep;35(6):741-752. doi: 10.1016/j.sdentj.2023.05.018. Epub 2023 Jun 7. PMID: 37817794; PMCID: PMC10562112.

MI paste uses CPP-ACP

Vitiello F, Tosco V, Monterubbianesi R, Orilisi G, Gatto ML, Sparabombe S, Memé L, Mengucci P, Putignano A, Orsini G. Remineralization Efficacy of Four Remineralizing Agents on Atrtificial Enamel Lesions:
SEM-EDS Investigation. Materials (Basel). 2022 Jun 22;15(13):4398. doi: 10.3390/ma15134398. PMID: 35806523; PMCID: PMC9267358.

Wahba N, Schwendicke F, Kamel MA, Allam G, Kabil N, Elhennawy K. Preventing and Arresting Primary Tooth Enamel Lesions Using Self- Assembling Peptide P-4 In Vitro. J Int Soc Prev Community Dent.
2022 Jan 29;12(1):58-70. doi: 10.4103/jispcd.JISPCD_257_21. PMID: 35281691; PMCID: PMC8896585.

Imani MM, Safaei M, Afnaniesfandabad A, Moradpoor H, Sadeghi M, Golshah A, Sharifi R, Mozaffari HR. Efficacy of CPP-ACP and CPP-ACPF for Prevention and Remineralization of White Spot Lesions in
Orthodontic Patients: a Systematic Review of Randomized Controlled Clinical Trials. Acta Inform Med. 2019 Sep;27(3):199-204. doi: 10.5455/aim.2019.27.199-204. PMID: 31762578; PMCID: PMC6853720.
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Highlighting part of a study looking at : nHA, vs-8BP vs F Varnis

NO tx CPPACP NHA
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the demineralizing solution), G6

T0 - Randomized assignment to groups and immersion in artificial saliva

G6

-

Not demineralized and

T1 - Subjected to a demineralization process
not treated

l l

(G1, G2, G3, G4)
T2 - pH cycling - 7 days Not treated

T3 - SEM/EDS analyses

imental study design. G1 (Mousse Group), G2 (Nano-
t

apatite Group), G3 (Duraphat Group), G4 (Biosmalto Group), G5 (group ted with

roup without any treatment).
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