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ABSTRAK

Penyakit tuberculosis merupakan penyebab kematian terbesar di dunia
yang disebabkan oleh bakteri Mycobacterium tuberculosis. Penderita spinal
tuberculosis harus segera diobati karena bisa menimbulkan destruksi tulang
belakang yang akan menimbulkan kelumpuhan. Penelitian ini bertujuan untuk
mendesain dan mencetak bone screw PLA dan sintesis pasta IBS berbasis HA,
gelatin, HPMC, streptomisin, menganalisis hasil uji puntir bone screw PLA dan
hasil uji biodegradasi bone screw dengan PBS, mengkaji karakteristik in vitro
bone screw pasta IBS berdasarkan literature review. Hasil cetakan bone screw 3D
printing terukur 25 cm, 30 cm dan 35 cm dengan diameter kepala screw 2,8 cm,
diameter minor screw 2,4 cm, diameter mayor screw 3,4 cm, jarak antar ulir screw
1,270 cm, tinggi ulir screw dari diameter minor 0,687 cm yang berarti sudah
sesuai dengan desain bone screw bentuk dual-core dengan ulir penopang dan ulir
ganda yang dihubungkan oleh ujung kerucut menyerupai bentuk huruf V.
Karakterisasi uji berdasarkan penelitian laboratorium vyaitu uji puntir
menghasilkan besar modulus geser sebesar 7,26 x 10** N/m? pada sudut puntir 30
derajat. Karakterisasi uji berdasarkan penelitian di laboratorium yang kedua yaitu
uji degradasi PBS menunjukkan bone screw PLA mampu terdegradasi oleh cairan
tubuh. Berdasarkan literature review, pada uji SEM injeksi pasta IBS
menunjukkan adanya ikatan ganda sehingga pori pada sampel sebagian besar
tertutupi. Uji tingkat resistensi bakteri M. tuberculosis mampu menghambat
pertumbuhan bakteri sehingga mampu meregenerasi tulang. Uji sitotoksisitas juga
membuktikan bahwa bone screw dan pasta IBS tidak toksik bagi tubuh.
Berdasarkan hasil review yang telah dikaji bone screw PLA dan pasta IBS
berpotensi sebagai agen anti bakteri dan penyakit spinal tuberculosis.
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M.Kes.,S.Bio.,CCD., Biomedical Engineering Bachelor Study Program,
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ABSTRACT

Tuberculosis is the largest cause of death in the world caused by the
bacteria Mycobacterium tuberculosis. Patients with spinal tuberculosis must be
treated immediately because it can cause destruction of the spine which will lead
to paralysis. This study aims to design and print PLA bone screw and synthesize
IBS paste based on HA, gelatin, HPMC, streptomycin, analyze the results of the
PLA bone screw torsion test and bone screw biodegradation test results with PBS,
assess the in vitro characteristics of bone screw paste IBS based on literature
review. Bone screw 3D printing results measuring 25 cm, 30 cm and 35 cm with a
screw head diameter of 2.8 cm, a minor screw diameter of 2.4 cm, a major screw
diameter of 3.4 cm, 1.270 cm distance between screw threads, screw thread height
from a minor diameter of 0.687 cm which means that it is in accordance with the
design of a dual-core bone screw with a support thread and a double thread
connected by a cone tip resembling the letter V. Characterization test is based on
laboratory research, namely the torsion test results in a shear modulus of 7.26 x
1011 N / m2 at a torsion angle of 30 degrees. The characterization test based on
research in the second laboratory, namely the PBS degradation test, showed that
PLA bone screw was able to be degraded by body fluids. Based on the literature
review, the SEM test for IBS paste injection showed a double bond so that the
pores in the sample were mostly covered. The test for the resistance level of M.
tuberculosis is able to inhibit bacterial growth so that it can regenerate bones. The
cytotoxicity test also proves that bone screw and IBS paste are not toxic to the
body. Based on the results of the review, PLA bone screw and IBS paste have the
potential as anti-bacterial agents and spinal tuberculosis disease.
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