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Abstract

The medical waste categorization belongs to the group of hazardous
waste. The management and the treatment in most cases are invalid. The
resolving of these wastes should be effectively and economically and requires
special functional systems or scenario. It’s a challenge for the countries in
the development, similar to our country. The establishment of the system
like the integrated management of medical wastes has occurred and looked
for clear information and education for people. Also, there is the demand for
proper treatment and handling, together with necessary to strengthen the local
legislation in terms of its complete implementation.

Keywords: Medical waste, incineration, autoclave.
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AncTpakTr

Kareropuzanmja Ha MeUUMHCKUOT OTMAJl criafa BO Ipynara Ha OrnaceH
oTnajl. YNpaByBawmeTO M TPETMAHOT BO MOBEKETO CJIyyau ce HEBAJIW/IHMU.
PemaBameTo Ha oBue otnanu Tpeda na 6une epeKTUBHO M EKOHOMUYHO U 6apa
noce6HM (PyHKIMOHAIHU CUCTEMH WK clieHapuo. Toa e mpeu3BrK 3a 3eMjuTe
BO pa3Boj, CJMYHA Ha HalaTa 3eMja. BocmocTaByBame Ha CUCTEM, KAaKO IITO
€ MHTErpUpaHo YNpaByBambe CO MEMIMHCKHU OTMAJ, Ce T0jaByBa U 6apa jacHO
uH(opMUpame U efykanuja Ha snyfrero. Mcto Taka, mocton mobapyBayka 3a
COOJIBETHO TIOCTAMNYBake 1 YNPaBYBakhe, 3a€[HO CO TOTPEOHM 32 3ajaKHYBahE
Ha JIOMallHaTa PeryJaTuBa BO TOTJIe/l HA HEroBaTa LeJIOCHA UMIUIEMEHTALH]a.

Knyunu 360poBu: meouyuncku omnao, UHyeHepauija, a6mokidas.

INTRODUCTION

Hazardous medical waste may be generated in: hospitals, clinics, surgical,
dental hospitals, veterinary centers, larger farms, factories with dangerous
machinery and processes, sporting clubs, barracks, police stations, universities,
research centers that work with animals or pharmaceutical means and factories
that produce medical materials. In the Republic of Macedonia there is no special
way of collection and disposal of medical waste. Currently, the exploitation are
only two furnaces for the incineration of medical waste in: Military Hospital in
Skopje Municipality with a capacity of 140 tons / year in Drisla with a capacity
of 1400 tons / year. The remaining medical waste in Macedonia are delayed
along with other waste.
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Types of Medical Waste

There are few types of medical waste as following: Human blood and
bloods products; Cultures and stocks of infectious agents; Pathological waste;
Sharps; Glassware; Contaminated equipment etc. Human bloods and blood
products are classified and managed as medical waste because of the possible
presence of infectious agents that cause blood-borne disease. Wasters of this
category include bulk blood and blood products as well as smaller quantities
of blood samples drawn for testing or research.[1],[2] Cultures and stocks
of human infectious agents, regardless of storage method, must be managed
as medical waste. Animal pathological wastes are the medical wastes if the
animal has been intentionally exposed to a human infections agent it is capable
of transmitting the disease back to a human. All types of hypodermic needles
and syringes, intervenous needles and tubing, scalpel blades, lances and other
such devices are regulated as medical waste. All sharps must be placed in an
approved sharps container. Glassware includes pipettes, capillary tubes, test
tubes, stir rods, and other laboratory equipment. Broken glassware should
be placed into a container designed for such materials and either recycled or
disposed. Contaminated equipment includes any equipment not mentioned
above which may come into contact with human infectious agents.[3]

The sharps container must be red in color and display the International
Biohazard Symbol or one of the following phrases: Medical waste; Infectious:
Infectious waste or Biohazardous.

Medical waste incineration or Autoclave waste treatment

The reality is that incinerators don’t eliminate toxic substances, they
concentrate them, saying for this one toxics in/toxics out. The heavy metals,
mercury, lead and cadmium, don’t just disappear, they are basic elements not
destroyed by burning and are still present after incineration, only concentrated
in the ash and released to the air from the stack. Of all the trash that enters the
incinerator, 30% remains as ash at the end of the process. Here, there is a great
deal of toxic ash which is easy to see. Another primary hazard with incineration
is the toxic chemicals in the emissions leaving the stack. According to the EPA,
medical waste is the third leading source of dioxin and forth leading source of
mercury emissions in USA.

Autoclaves used for the treatment of medical waste must be operated
in accordance with medical waste regulations. Steam sterilizers have to be
equipped to continuously monitor and record temperature and pressure during
the entire length of each cycle. These ones not so equipped shall have affixed
a temperature sensitive tape to each bag or container of medical waste. Each
one shall be exposed to a minimum temperature of 250 degrees Fahrenheit
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and at least 15 pounds of pressure for 30 minutes. Each sterilizer shall be
evaluated for effectiveness under full loading by an approved method at
least once for each 40 hours of combined operation. A written log or other
means of documentation shall be maintained for each steam sterilization unit
and shall contain the following: The date, time, and operator for each cycle;
Approximate weight or volume of medical waste treated during each cycle; The
temperature and pressure maintained during each cycle; Method utilized for
confirmation of temperature and pressure, and Dates and results of calibration
and maintenance. Sterilizers utilized for waste treatment shall not be utilized
for sterilization of equipment, food or other related items.[4]

Autoclaves differ from most other medical waste treatment systems for
two reasons: New pollutants are not formed in the process (due to lower
operating temperatures),No toxic or reactive chemicals are used in the
treatment process.

That means that pollutants released from autoclaving are the same ones
that enter the autoclave in the medical waste. This is the fundamental reason
why proper waste segregation — particularly to avoid placing hazardous or
radioactive materials in red bags is essential to safe autoclave operation.[5]

Domestic scenarios for medical waste treatment

The analysis made in lot of investigations for the medical waste in our
country will show three possible scenarios for autoclave waste treatment, but
scenario 3 (decentralized system with autoclaves) generally is most acceptable
decision for establishing of new management system for medical waste by the
national level. Shortly, the analysis results have showed following points: The
management system of the medical waste will functioned with establishing
of three autoclaves; one of them in Skopje (larger one) will cover the Skopje
area, north-western and north-eastern part of the country located in the Clinical
centre, one of them in Bitola (smaller one) in the General Hospital which will
cover the south and south-western part of the country, and finally the one of
them in Stip (smaller one) which will cover central, south-eastern and south
part of Macedonia, Installed capacity of the proposed system is 1200 tons/
year which is bigger for 30% than medical waste quantity in the moment. This
margin or limit will ensure system functionality in the future, specially in the
cases of the increased quantity of the medical waste, Projected/proposed system
is financial sustainable and the level of the taxis will not be significantly higher.
The maintenance of the collection will be on the high level (100%).

The users satisfaction is a key element for the system success and
professionally and system efficiency will ensure benefit and confidence from
the system. The finance of the system model has to be carefully choose,
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contemporary seeing the possibility of the grants or self-financing mixtures.
These projects from the field of the Environment and Hazardous Waste
Management, the socio-economic analysis have to view the questions for the
type of: The decreased costs of health services; The decreased route of illness
and death resulting to the increased hygiene and sanitation conditions; The
acquisitions of the decreased pollution/damage of the soil, underground water
and land.

The new investments of the objects for medical waste treatment in the
Republic of Macedonia will lead to positive aspects which will improve the
environment quality and the people health. The modernization will contribute
for the better life with suspension of the health risks according to the potential
infectious waste. The proposed system of the medical waste management will
have local economic acquisitions. Generally, the projects from this sector
promote local development ensuring direct services for the operation activities
and their aim is to satisfy more spread needs of the local inhabitants. On the other
hand, improvement of the environmental standards will ensure systematical
and final decision for medical waste treatment. The disposed treated waste
on the disposal (nonhazardous medical waste after autoclave treatment) at the
usual disposal for the municipality waste will not be future danger for the
environment. The general improvement of the health and sanitation conditions
with the new medical waste management will decrease the risk of spreading
infections.
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Figure 1. The view of possible production of medical waste
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Conclusion

The analysis made in lot of investigations for the medical waste in our
country will show three possible scenarios for autoclave waste treatment, but
scenario 3 (decentralized system with autoclaves) generally is most acceptable
decision for establishing of new management system for medical waste by
the national level. The new investments of the objects for medical waste
treatment in the Republic of Macedonia will lead to positive aspects which will
improve the environment quality and the people health. The modernization
will contribute for the better life with suspension of the health risks according
to the potential infectious waste. The proposed system of the medical waste
management will have local economic acquisitions.
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