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¢ The damand for non-metallic internal axation devices, such 23 bona screws, plates, and pins, The objecm'a of thiz project was to desizn and 5D print 2 photocrossiinkable resin

i3 rizings due to the need to reduce complications associatad with metallic implants, such as - ) mold for casting photocrosslinked silk fibroin, contributing to the development of 2

mfaction, corrosion, and meckanical failure, 2nd to eliminate removal surzeries, ultimately SRt ! nop-metallic, bone fxation prototype for regensrative sugical bioware. This research

‘mproving patient outcomes. . ' a.cd{esses proming approaches ‘for the de\'e'.gprm-:-m of al:mn\'e Jep.ant .‘.xn_non

& This approach ufilizes stereolithoeraphy (SL-A) 3D printing to photopolymerize clear fesins - : S éavice to metaliic m?lz;n}s which oi-:-;x lead to.complzfanons such 23 Infaction,

= _ atmze. oy = _mmnn.. = - : - corrosion, 2nd the pacessity for secondary removal surserss.

en2bling precise fabrication of complex 3D nat-shaped, U\-transparent molds Fag 1. Foemnlahe 23D = Utilizinz stersolithosraphy (SLA) 3D printing with photopolymerizable wax and

< Thesz molds are dealznad to crossiink synthetic and natural polymers, formns a key B = — ,l'T ” ',',' clear reams, 3D UV transparent molds were created with smooth, detailed surfaces,

component of 2 non-matallic, polvmer-ceramic biocomposits implant ' ideal for casting applications. The curing process relied on UV Hght (363nm 205mm)

¢ Research Objective: to activate the photomitiator within the wax resm, following 2 four-hour curing

> Desizn and 3D print 2 UV-transparent mold usins photo-crosslinkable resin, intended to protocol with checks every 30 minutes to ensure even polymernization Observations

serve a3 2 casting mold for crosslinking biopolymers, such as, silk fibroin, which will of blue residue in some instances suggest potential for further refmement in curing
ulttmately b2 used in prototyping non-metallic, regenerative surgical biowars Figare 4. Deswan of Llear Resin Mold consistency

Preliminary findings support the effecuvenss: of SLA-printed molds for silk fibromn

WiIth Screw | Breads : . :

casting and provide 2 solid base for advanced, ron-metallic, biocomposite prototype

Method:z developmant Thiz may include silk fibroin-hvdroxyvapatite (HA) composite prototype

gesizns for enhanced mechamical propsrties. Futare Improvements will focus on

Formlabz 2 3D Printer optimizinz mold dexizn for efficient part removal, testing 2ltemative releass 2gents,

¢ The Formlabs Fom I workblow stares by creating a precise SD modsl in SohdWorks, then mo:Lf_v:ng cure  Ome, 2l -ondvt:n, mechanical t2 T.II'.Z or sk ﬁbcro.n 2

mporting it o PrefForm software for slcmg .ul SEPPOT gencrabxan. Pnimting  ocoars ul'ibmu}HA Constructs o 2:sess thelr SUthlll’\ or r-.-gex:emm’e OIl’hOpEdJ
layer-Dy-layer with a Lser cunnag cach resin layer, fodln \...1 Dy post-processing m P\, UY app.acanons [S . a_—
cunng. and finsshing for a polished surface. =

Fig 5. Instial Photocrosshinked 51D Fig 6. Fully Curad Wax Mold Crosshinked S AS—

Wax Resionon Gilass Tube Maold 1 50 under UV haht ( 565nm & 400nm )
Pk 3a. { wrc Hox (LIS N Fig (5: Overview of Fleal 3D Ridabaicaticon Fracem (1)

rk Sb. P.r-l-'t,\;-<u) Livhi- o 65308 nm)

~ R |
Photocros:zlinkng \ Acknowledgementz
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¢ A 3D model 1s used to print 2 clear resin mold with threads on the Formlabs 2 printer cloding J a.ot? M-,agzn ar.d A‘ﬁm e as.well 23 my Mayo Cm': mentor, Dr
(Fiz. 1). Post-processing includes IPA washing to ramove uncured resin, UV curing for Kruger, for their mvaluable guidance and support throughout this project
strensth, support removal, and mmor finishins for a polished surface (Fiz. 3b),
followed by 2dditional photocuring in a Cure box (Fig. 32) for 2 to 4 hours, with chacks Fig 7.1 rxg s Post-cured mold References
every 30 minutes. After cooling, the crossiinked mold 15 removead and used for rassparent mald  after 2 howrs S L1 dhaim o ra Sarse Ko Wywbemanite, Ehtas domd Tamdsidsd Co o Eharms, i mare Eranuin, amd Domn Eamburn,
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