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DetailedReviewer’sReport

DetailedReviewofManuscript:3DPrintinginDentistry:FromCurrentApplicationstoFuturePotential Strengths

- *ClearAbstract(Lines3-15)*

- Conciselyhighlightsthetransformationofdentistrythrough3Dprintingandintroduces4Dprinting as a
future direction.

- Mentionsspecificinnovations(shape-memoryelastomers,hydroxyapatitepolymers,surface-modified
metals) that enhance adaptability and bioactivity.

- *ComprehensiveBackground(Lines16-38)*
- Strongexplanationofadditivemanufacturingvs.subtractive methods.
- Goodcoverageof CAD/CAM,CBCT,andimagingtechnologiesthatsupportclinicaladoption.
- Effectiveemphasisonapplicationsinprosthodontics,orthodontics,andoralsurgery.

- *MaterialsSection(Lines55-197)*

- Verydetailedclassification:polymers,thermoplastics,metals,ceramics,novelcomposites,
biopolymers, and bioinks.

- Line131-145:Excellentcomparisonofzirconiavs.lithiumdisilicate,withflexuralstrengthvalues and
translucency differences.

- Line147-153:Innovativementionofgraphenecompositeswithantimicrobial properties.

- Line154-177:Strongintroductionof4ADsmartmaterialsandnaturalbiopolymersforbioinks.

- *ApplicationsSection(Lines199-269)*
- Orthodontics(Lines200—223):Cleardistinctionbetweenthermoformedvs.direct3Dprintedaligners.

- Prosthodontics(Lines227-241):Providesquantitativedataonflexuralstrength(60-90MPa)and
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fractureresistance(1000-1200N).
- MaxillofacialSurgery(Lines271-334):Excellentcoverageofsurgicalguides,orthognathicsurgery, TMJ
reconstruction, and tissue engineering scaffolds.

- *FuturePotential(Lines395-429)*

- Strongvisionfor4Dprintinginadaptiveprosthetics,drugdelivery,andtissueregeneration.

- Line414-419:Notablementionofshape-memoryelastomers(SMEs)withdual/multi-shape
capabilities.

- Balanceddiscussionoflimitations inmetal3Dprinting(cost,complexity,lackoflong-termevidence).

Weaknesses

- *Redundancy(Lines9-15vs.395-429)*
- Abstractandfuturepotentialsectionsrepeatsimilarpointsaboutadaptabilityandsmartmaterials. Could
be condensed.

- *LimitedClinicalEvidence(Lines346-351,429-433)*
- Whileapplicationsarewelldescribed,survivalratesandlong-termoutcomes(e.g.,customized
implants at 94.5% survival, Line 348-349) need more comparative data.

- *MarketData(Line 224-226)*
- Orthodonticsmarketshare(40%in2024,CAGR26.42%)ismentionedbutlacksbroaderindustry context
(regional distribution, competitors, adoption barriers).

- *FiguresandVisuals(Line 405)*
- Onlyonefigure(Dental3DBioprintingChallenges)isreferenced.Morediagramscomparing
technologies, workflows, or material properties would strengthen clarity.

- *Standardizationlssues(Lines47-53,425-429)*
- Manuscriptacknowledgeslackofstandardizedprotocolsbutdoesnotproposeconcreteframeworks or
guidelines.

Opportunities

- *IntegrationwithAl(Line49-51)*
- BriefmentionofAl-assisteddesigncouldbeexpandedintoadedicatedsubsectiononpredictive
modeling and automated workflow optimization.

- *RegenerativeDentistry(Lines318-320,401-403)*
- Tissueengineeringscaffoldsandbioprintingarepromisingareas.Manuscriptcouldbenefitfrom more
case studies or pilot trials.

- *EnvironmentalSustainability(Line398)*
- Directprintingofalignerstoreducewasteisnoted.Expandingoneco-friendlymaterialsand
recycling strategies would add value.
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Recommendations

1. *CondenseRepetitiveContent™
- Mergeoverlappingdiscussionsofadaptability(Lines9—-15and395-429).

2. *ExpandClinical Evidence*
- Providemorelongitudinaldataonsurvivalrates,fractureresistance,andpatientoutcomes(Lines 346—
351).

3. *AddComparative Tables*

- Summarizematerialproperties(flexuralstrength,modulus,biocompatibility)acrosspolymers,
metals, ceramics (Lines 65-145).

- Includeatablecomparing3Dvs.4Dprinting applications.

4. *StrengthenMarketAnalysis*
- Addregionaladoptiontrends,cost-benefitanalysis,andbarrierstoentry(Lines 224-226).

5. *IncreaseVisualAids*
- Addworkflowdiagramsfororthodontics,prosthodontics,andimplantology.
- IncludecomparativechartsofSLA,DLP,FDM,SLS,SLM(Lines40-45, 248-257).

OverallVerdict

This manuscript is *well-structured, comprehensive, and forward-looking, with strong coverage of
materials and applications. However, it would benefit from **greater clinical evidence, standardized
frameworks,andexpandedmarketanalysis*.Withrevisions,ithasstrongpotentialforpublicationina high-
impact dental or biomedical engineering journal.



