CHAPTER 5

CONCLUSION AND FUTURE RECOMMENDATIONS Y'

5.1 Conclusion

In this research, the formulation for the viscosity of PHB/UD resin blend act
as a pivot to define a success printability of 3D stru ures\q particular for
stereolithography (SLA) technique. The incorporation of WX)‘butyrate (PHB)

within urethane dimethacrylate (UDMA) based resin is“able to tWechanical

of PHB nt}ngékw‘rs a

0 % ifited ;@GUDMA

which is approximately about 13%. I\/Ieanwhw impact strength di Y\;saminimal

reduction of about 3% for the sam@ition afo ntic@‘instead of 16%

portrayed by the 3D printed pure A Fou\%r% r)(\mfrared spectroscopy

N
(FTIR) indicates that all of the%ition%f PH Dl\g@sin blend has surpassed
the standard level degree (@E an co ersi@C) required for the clinical

application except for% . % f‘#‘ght@me crystallinity index obtained
&
s|| \se along(the

from x-ray diffracti RD)i Kg} addition of PHB loading, attributed

from the presen&f stalli 'ure v@ﬁ UDMA based resin, thus the brittleness
:?

integrity in terms of its strength over a month. 7

declination of tensile strength at only 5% co

of 3D prin G@iB/U M‘ ﬁsoéﬁ?reased. Field-emission scanning electron
microsc SEM) dis }@ the‘&u‘rence of PHB’s agglomeration that indicates

the m&terfacial adhesion @éen two immiscible polymer blend of PHB particles

a A matrix. 3D printed pure UDMA exhibits better thermal stability compared
@ ers is portrayed by thermogravimetric analysis (TGA). A 3D printed arm cast had
een successfully fabricated using 7 wt. % of PHB content, which comes with several

features such as custom-fitted, ventilated structures and lightweight. The selection of



this composition is due to a better mechanical performance and surpassed the standard
minimum level of DC. This research has shown in-depth relationship betw:

printability and mechanical properties of PHB/UDMA resin blend as a@}wting
material. In a nutshell, additive manufacturing specifically SLA has a g?%tential to
develop a medical device specifically 3D printed arm cast dueto its highly

customizability in fabrication of complex and ergonomic struqiuN

Table 5.1: The Summary Characterizations o Prian‘NiQﬁ)MA.
™, o

&
Characterizations De ions | | &
Viscosity The formulation act aS'apivot to defihe sliccess___

$ b &

printability.
Mechanical The incorporation of%B c M the u{r\hgnical
strength. 0\4
FTIR Only 7 wt. % t. %P MA passed the
minimum% red for climeal ap ion.
XRD The crystallinitysindex.incr co_r,E ed with the
nic e

reductio%xecha r .

FESEM Two disti haae egion betw, HB and UDMA
indi%r interfacialadhesiop-

TGA 3[%e pure exf@éd better thermal stability.
3D printed arm cast been s ﬁ‘s;uﬁy fabrieated.
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5.2 Future Recommen ons\v' “C},
This resear&}foc sLd

he prj@ility and mechanical performance of

N
PHB/UDMA @fea bidity.t (?\'/elcp%éD printed arm cast. For further expansion

ofstudies,%e some recommengations regarding to this work:
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\; he addition of third c%ponent as a compatibilizer between PHB and UDMA

% to enhance the interfacial adhesion for better mechanical performance.

0 2) For further clinical trials, a pilot study consists of several set of actual patients

are required to evaluate the feasibility of the 3D printed arm cast.
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nder biological response t

of biocompatibility test u

3) The evaluation





