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ABSTRACT

Introduction: Dental Unit Waterline System (DUWS) is an interconnected water network
found inside a dental chair unit (DCU) that allows water to pass through and deliver to
the patient’s mouth during treatment. Many previous studies demonstrated the DUWS
water was often heavily contaminated and might pose a risk of infection to the patients as
well as dental personnel. Objective: To determine the sanitary level of output water from
DCUs and assess the effectiveness of silver-coated tubing used in DCU in reducing
microbial counts in DUWS water. Methods: Water from sources which include the air-
water syringe, low speed handpiece, high speed handpiece and distilled water (control)
were sampled from 13 DCUs. The temperature and pH of each sample were measured
and the microbial counts of the total aerobic bacteria, total coliform, faecal coliform,
Escherichia coli, faecal streptococci and Pseudomonas aeruginosa were determined
using conventional microbiological procedures. Based on PCR products, the 16S rDNA
gene sequence of bacteria isolated from the water samples were determined and used for
identification. An in vitro model simulating the tubing of a DCU was setup in the
laboratory using silver-coated and conventional polyurethane tubes. A microbial
suspension comprising of similar bacteria earlier identified in the DUWS outgoing water
was passed through the tubing in cycles of stagnation and flushing to mimic the routine
operation of a DUWS. The effectiveness of the tubing in preventing biofilm formation
was compared and assessed by the counts of adhering bacteria and observed under
scanning electron microscope. Results: The average pH of the outgoing water was

slightly acidic at pH 5.4-5.5 at an average temperature of 23°C. The outgoing water was



found free of pathogenic contaminant but highly loaded with four types of bacteria
identified as Sphingomonas rhizogenes (17.9%), Sphingomonas dokdonesis (79.5%),
Sphingomonas mucosissima (1.1%) and Methylobacterium radiotolerans (1.5%). The
interior surface of both polyurethane and silver-coated tubes showed extensive biofilm
formation and the outgoing water was heavy with bacterial counts. No significant
difference in biofilm formation and bacterial contamination in the outgoing water were
found in both types of tubing (P>0.05). Conclusion: The microbial load in the outgoing
water from DUWS in the clinic under study was high and failed to meet the
recommendation by American Dental Association. Silver-coated tubing was not effective
in preventing biofilm formation nor reducing microbial load in DUWS water when

compared with polyurethane tubings.



ABSTRAK

Pengenalan: Sistem Peraliran Unit Pergigian (SPUP) merupakan sistem saluran air yang
didapati dalam unit kerusi pergigian (UKP) yang menyalurkan air melaluinya dan ke
mulut pesakit semasa rawatan. Akan tetapi banyak penyelidikan yang telah dijalankan
mendapati bahawa air dari SPUP adalah dicemarkan dan mungkin dapat menyebabkan
jangkitan kepada pesakit dan staf pergigian. Objektif: Untuk menentukan paras
kebersihan air dari UKP dan menyiasat kecekapan paip air yang telah dilapisi oleh logam
perak bagi mengurangkan kontaminasi mikroorganisma dalam SPUP. Kaedah: Sumber
air termasuk air dari tiga penyembur air, hanpis berkelajuan rendah, hanpis berkelajuan
tinggi, dan air suling telah dikutip dari 13 unit kerusi pergigian. Suhu dan pH sampel air
telah diukur and bilangan mikroorganisma bagi bakteria aerobik, kolifom, fekal kolifom,
Escherichia coli, fekal streptokoki, dan Pseudomonas aeruginosa telah ditentukan
dengan kaedah pengkulturan. Species bakteria yang mengkontaminasi sumber air SPUP
telah dikenalpasti berdasarkan kepada turutan gen 16S rDNA. Selain itu, satu model in
vitro yang menyerupai paip air unit kerusi pergigian telah disediakan dalam makmal
dengan menggunakan paip air yang dilapisi dengan logam perak dan paip poliuretana
seperti yang biasa didapati di unit kerusi pergigian. Species mikroorganisma yang
didapati mengkontaminasi SPUP telah ditambah kepada sumber air disalurkan melalui
model system paip tersebut bagi menyamai keadaan sebenar di klinik. Keupayaan paip
air dalam mencegah pembentukkan biofilm turut dianalisa dan bakteria yang melekat
pada permukaan paip diamati dengan menggunakan mikroskop elekton. Keputusan: pH

purata sampel air adalah sedikit berasid, iaitu lebih kurang pH 5.4-5.5 dan suhu purata



ialah 23 °C. Air keluaran dari unit kerusi pergigian didapati bebas dari mikrorganisma
penjangkit penyakit tetapi telah dicemari dengan empat species bakteria, iaitu
Sphingomonas rhizogenes (17.9%), Sphingomonas dokdonesis (79.5%), Sphingomonas
mucosissima (1.1%) dan Methylobacterium radiotolerans (1.5%). Kedua-dua jenis paip
air menunjukkan pembentukkan biofilm yang banyak dan hasilan air keluaran juga
didapati sangat tercemar. Tiada perbezaan yang nyata dari segi pembentukkan biofilm
dan pencemaran bakteria dalam air keluaran di antara kedua-dua jenis paip air (P > 0.05).
Kesimpulan: Bilangan bakteria dalam air keluaran dari unit kerusi pergigian in klinik
adalah sangat tinggi dan gagal mencapai cadangan oleh Persatuan Pergigian Amerika.
Oleh itu, paip air yang telah dilapisi oleh logamperak tidak berkesan untuk mencegah
pembentukkan biofilm bagi mengurangkan kontaminasi bakteria dalam air keluaran

apabila dibandingkan dengan poliuretana paip.
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