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Rezumat

la teza de master a studentului Pintea Constantin

Tema: Recuperarea defectelor oaselor bazinului prin modelarea 3D

Lucrarea cuprinde: capitole 3, figuri 29, tabele 1, surse bibliografice 43.

Cuvinte cheie: defect al oaselor bazinului, modelarea 3D, defect osos, biomaterial,
biocompatibilitate, bioprinting;

Scopul lucrarii:

e Obtinerea imaginilor tridimensionale si convertirea acestora in fisiere destinate 3D

printarii;
e Modelarea 3D a tesutului osos cu defect al bazinului;
e Imprimarea tridimensionala a defectului de os si pregatirea pentru substituirea a acestuia;

Obiectivele:

Analiza biomaterialelor existente si selectarea celor compatibile pentru Tnlocuirea
defectului de os al bazinului;

o Dezvoltarea pasilor necesari pentru transformarea imaginilor CT Tn format tridimensional;

e Modelarea suprafetelor defectului 0sos pentru a obtine un contur neted si uniform in

momentul 3D printarii;

e Aplicarea printarii 3D Tn obtinerea implantului pentru substituirea defectului de os al

bazinului.

Obiective generale: cercetarea si studierea literaturii in domeniul biomaterialelor, evaluarea
metodologiei printarii 3D Tn ramura medicala; analiza tehnicii de obtinere a imaginilor bazinului cu
ajutorul Tomografiei Computerizate; elaborarea modalitatii de evidentiere si printare a defectului;
analiza complexa si evaluarea comprehensiva a proiectului.

Domeniul de cercetare: printarea 3D a implantelor pentru recuperarea defectelor oaselor
bazinului.

Originalitatea stiintifica: se propune 0 metoda de imprimare a implantului pentru
substituirea defectului la pacientul respectiv. Sunt descrise etapele parcurse pentru realizarea
implantului prin tehnica printarii tridimensionale.

Lucrarea consta din trei capitole care abordeaza urmatoarele subiecte:

Capitolul I: include cercetarea literaturii in domeniul morfostructural al bazinului osos,
biomateriale utilizate in substitutia de resut 0sos.

Capitolul 1I: include materialele si instrumentele utilizate in printarea 3D, printarea

tridimensionala si bioprintigul.



Capitolul I1I: include etapele efectuate Tn obtinerea implantului pentru substitutia defectului
de os al bazinului.

Tn concluzie: Diversitatea materialelor de printare, necesitatea reducerii timpului de obtinere a
implantului, individualizarea acestuia la subiectul dat, duce la o dezvoltare accelerata a imprimarii
tridimensionale ih domeniul medical. Implanturile PLA obtinute prin tehnica 3D-printarii ofera mai
multe avantaje decat dezavantaje atat pentru personalul medical cat si pentru pacienti, prin care:
reducerea timpului operativ, actul chirurgical mai putin invaziv, personal necesar mai putin,
recuperarea mai rapida si complicatii reduse postoperator. Scopul final al 3D printarii este
descoperirea bioprintingului, biomaterialele compatibile, inofensive, accesibile, cost-eficiente, care
sa aiba succes si viitor in domeniul medical al inginerie tisulare.

3D printingul reprezinta utilizarea tehnicilor de printare tridimensionala cu combinarea
celulelor, factorilor de crestere, si / sau a altor materiale biomedicale, cu scopul de a imita
caracteristicile tesutului natural. Importanta temei analizate Tn acest studiu este considerabila.
Utilizarea asa numitor biomateriale in remodelarea defectului 0sos, adaptarea acestora necesitatilor
anatomice si functionale a injuriei permit restabilirea si recuperarea atat locala cat si generala intr-
un mod rapid, cu mai putine complicatii precare si tardive, cu reducerea termenului de recuperare.
Toate acestea dezvoltd o colaborare eficientda Tn domeniul medicinei si ingineriei, obtindnduse
rezultate considerabile in domeniul transplantului. 3D printingul si bioprintingul isi gaseste
aplicarea in mai multe domenii: Tn medicina educatie, domeniul alimentar, etc.

Sarcina acestei teze este de a arata unele aspecte de substituire a defectului osos al bazinului
prin explicarea detaliata a tehnicii de modelare 3D, intelegerea importantei dezvoltarii acestei
ramuri, avantajele si dezavantajele procedurii.

Motivul alegerii temei:

Recuperarea defectelor oaselor bazinului prin remodelarea 3D este incidenta crescuta si
prevalenta printre persoanele de vérsta tanara a maladiilor care duc la invaliditate prin defect de
tesut 0sos, postoperator mai frecvent in diverse tumori osoase, traume. lar substituirea defectului
0S0s cu un biomaterial obtinut tehnica de modelare 3D este 0 alternativa pentru viitorul pacientului
mai putin costisitoare, accesibild odata cu dezvoltarea si punerea n practica a tehnicii date.
Totodata, stiind ca in Republica Moldova medicina de transplant este la un nivel scazut, in proces
lent de dezvoltare, iar 3D printingul si bioprintingul sunt cea mai reala alternativa pentru reducerea
timpului de asteptare a bolnavului ce necesita transplant. Fiind o tehnica relativ noua, in faza
incepatoare, 3D printingul si bioprintingul aduce mari sperante in dezvoltarea ingineriei tisulare,

fiind o tema actuala cercetata in multe tari.



Summary

to the master's thesis of the student Pintea Constantin

Theme: Recovery of pelvic bone defects by 3D modeling

The paper includes: chapters 3, figures 29, tables 1, bibliographic sources 43.

Keywords: pelvic bone defect, 3D modeling, bone defect, biomaterial, biocompatibility,
bioprinting;

Purpose of the paper:

+ Obtaining three-dimensional images and converting them into 3D printing files;

« 3D modeling of defective pelvic bone tissue;

» Three-dimensional printing of the bone defect and preparation for its replacement;

Objectives:

» Analysis of existing biomaterials and selection of compatible ones to replace the pelvic

bone defect;

» Development of the necessary steps for transforming CT images into three-dimensional

format;

* Modeling the surfaces of the bone defect to obtain a smooth and uniform contour at the

time of 3D printing;

» Apply 3D printing to get the implant to replace the pelvic bone defect.

General objectives: research and study of literature in the field of biomaterials, evaluation of
3D printing methodology in the medical field; analysis of the technique of obtaining images of the
pelvis using computed tomography; elaboration of the way of highlighting and printing the defect;
complex analysis and comprehensive evaluation of the project.

Research field: 3D printing of implants to recover pelvic bone defects.

Scientific originality: an implant printing method is proposed to replace the defect in the
patient. The steps taken to make the implant using the three-dimensional printing technique are
described.

The paper consists of three chapters that address the following topics:

Chapter I: includes literature research in the morph structural field of the pelvic bone,
biomaterials used in bone tissue substitution.

Chapter I1: includes materials and tools used in 3D printing, three-dimensional printing and
bioprinting.

Chapter I11: includes the steps taken to obtain the implant for the replacement of the pelvic

bone defect.



In conclusion: The diversity of printing materials, the need to reduce the time to obtain the
implant, its individualization to the given subject, leads to an accelerated development of three-
dimensional printing in the medical field. PLA implants obtained by 3D-printing technique offer
more advantages than disadvantages for both medical staff and patients, through which: reduced
operating time, less invasive surgery, less necessary staff, faster recovery and reduced postoperative
complications. The ultimate goal of 3D printing is the discovery of bioprinting, compatible,
harmless, affordable, cost-effective biomaterials that are successful and future in the medical field
of tissue engineering.

3D printing is the use of three-dimensional printing techniques to combine cells, growth
factors, and / or other biomedical materials in order to mimic the characteristics of natural tissue.
The importance of the topic analyzed in this study is considerable. The use of so-called biomaterials
in bone remodeling, adapting them to the anatomical and functional needs of injury allows both
local and general recovery and recovery quickly, with fewer precarious and late complications, with
reduced recovery time. All this develops an efficient collaboration in the field of medicine and
engineering, obtaining considerable results in the field of transplantation. 3D printing and
bioprinting find their application in several fields: in medicine, education, food, etc.

The task of this thesis is to show some aspects of replacing the bone defect of the pelvis by
explaining in detail the 3D modeling technique, understanding the importance of developing this
branch, the advantages and disadvantages of the procedure.

Reason for choosing theme:

Recovery of pelvic bone defects by 3D remodeling is the increased and prevalent incidence
among young people of diseases that lead to disability due to bone tissue defect, postoperatively
more common in various bone tumors, trauma. And the replacement of the bone defect with a
biomaterial obtained by the 3D modeling technique is a less expensive alternative for the patient's
future, accessible with the development and implementation of the given technique. At the same
time, knowing that in the Republic of Moldova transplant medicine is at a low level, in a slow
process of development, and 3D printing and bioprinting are the most real alternative to reduce the
waiting time of the patient who needs a transplant. Being a relatively new technique, in the
beginning phase, 3D printing and bioprinting bring great hopes in the development of tissue

engineering, being a current topic researched in many countries.
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