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Extended Abstract

Hospital plays an important role as a health-care center facilitating prevention, treatment, rehabilitation, and
promotion to maintain and improve public health [1]. Currently number of hospitals in Indonesia increases significantly
supported by the issuance of government regulations aiming at encouraging business investment and hospital services
[2]. In a case, total number of hospitals in Central Java Province raised from 247 to 263 units in 2012. Nevertheless,
such increase was not followed by improvement in service quality as evidenced by the General Mortality Number of
Patients Treated in Hospital (GMNPTH) of the province (59.4) in the same year, which exceeded the tolerated limit
(45.0) [3].

The increasing number of hospitals in Indonesia including in Central Java raises environmental concern due to
greater amount of discarded biomedical wastes exposing high risk of pathogenic microbes, toxic chemicals and
radioactive materials affecting public health. The possible risk and negative impacts of hospital waste demand each
hospital to treat their waste per state’s regulation, the Peraturan Menteri Lingkungan Hidup Indonesia No. 5/ 2014 [4].
However, construction of Waste Water Treatment Plant (WWTP) to treat liquid biomedical wastes is still costly [5],
while incinerator widely used in hospitals to treat solid biomedical waste is not environmentally friendly [6]. Results of
rapid assessment by Dirjen P2ZMPL of Dinas Kesehatan Republik Indonesia in 2002 stated that from 648 units of 1,476
hospitals in Indonesia, those having incinerator and WWTP were only 49% and 36%, respectively. Under such
condition, the quality of processed liquid waste that meets the qualification was only 52% [7]. This review addresses
hospital liquid biomedical waste problem in Central Java and highlights the potential use of local, non-pathogenic,
hydrolytic, bacteria isolated from hospital liquid clinical waste reservoir as potential bio-remediation agent to handle the
increased amount of biomedical wastes from hospitals.

Hydrolytic bacteria are widely known to play significant role in improving wastewater quality parameters such as
COD, BOD, NH4, and PO4 of organic wastes [5]. While the pathogenic ones have been intensively studied for their
genes to understand their pathogenesis mechanism [8], the non-pathogenic ones are believed to play important role in
accelerating degradation of biomedical wastes. Such accelerated degradation by non-pathogenic hydrolytic bacteria will
likely limit available nutrients suppressing the proliferation of pathogenic microorganisms, thus reducing the potential
danger of infection and contamination they cause. It is also known that liquid biomedical waste reservoir containing
debris of organic matters generated from clinical activities is a rich source of the hydrolytic bacteria. This indicates that
hydrolytic bacteria could be very potential to be isolated and tested for their bio-remediation ability.

On the other hand, screening of bacteria capable of producing extracellular hydrolytic enzymes could be performed
handily by plate tests, while their identification basically could be done based on Bergey's Manual of Systematic
Bacteriology and the analysis of 16S rRNA genes [9,10,11]. It means all steps from bacterial sampling, isolation and
bioremediation tests could be done using commonly available microbiology laboratory methods making these studies are
convenient, yet prospective to do. Results of literature studies showed that theoretical strategies to conduct evaluation of
the potential of hydrolytic bacteria isolated from hospital liquid biomedical waste as bioremediation agents could be
visibly drawn from all those mentioned resources.
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Upon completion of this review, knowledge on the degradation of the hospital biomedical wastes, which mainly
consist of organic matters, enhanced by microbial hydrolytic enzymes offers great potential. Since reports on
bioremediation of biomedical wastes are much rarer than those of other waste types, then researches aiming to isolate
bacteria capable of producing hydrolytic enzymes such as lipase, protease and amylase are necessary to understand these
bacteria’s diversity and to find bio-remediation agents from this microorganism group for more environmentally friendly
treatment of biomedical wastes. As conclusion, it may be considered that using hydrolytic bacteria isolated from clinical
waste reservoir are better strategies for hospital liquid biomedical waste remediation in Central Java.
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