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Introduction
All human
activities
produce waste.
We all know that
such waste may
be dangerous
and needs safe
disposal.
Industrial waste,

sewage and

agricultural waste pollute water, soil and air. It can also be
dangerous to human beings and environment. Similarly, hospitals
and other health care facilities generate lots of waste which can
transmit infections, particulardly HIV, Hepatitis B & C and

Tetanus, to the people who handle it or come in contact with it.

Most countries of the world, especially the developing nations,
are facing the grim situation arising out of environmental
pollution due to pathological waste arising from increasing
populations and the consequent rapid growth in the number of
health care centres. India is no exception to this and it is estimated
that there are more than 15,000 small and private hospitals and

nursing homes in the country. This is apart from clinics and
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pathological labs, which also generate sizeable amounts of

medical waste.

it ara fafafigtemfyy dgeva & gm ot o & fs s e
& SURIY WRAH 8 Tohd ¢ MR Qo Fue &t sexd gl
3NeNfires iy, Waw iR 3 fWemfy ug vorrR, firdh ok gan
g AR wafRure fou ot @avie | Ibdr g1 33t @,
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ot 3R Tt 3R e, o 38 IHITHI Afih JTY U | 31Td &

o & SRR, Ry w9 Rerasie 3, ored) & gl
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T oy gfa & SR yafaRuiang Yo Sad TR Ut &1 arET
BB § | HRA 9 W P13 3{UTE Tale 3R SAM I a1 & b
S 15,000 T 31w B 3R o sruamaisik R8I 81 a8
Tl 3R TSI aTaNTRITaTs s SfelraT B, St fafdrer e

o gt AT Y ST AT g

India generates around three million tonnes of medical wastes
every year and the amount is expected to grow at eight per cent
annually. Creating large dumping grounds and incinerators is the
first step and some progressive states such as Maharashtra,

Kamataka and Tamil Nadu are making efforts despite opposition.

Barring a few large private hospitals in metros, none of the other
smaller hospitals and nursing homes have any effective system to

safely dispose of their wastes. With no care or caution, these
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health establishments have been dumping waste in local
municipal bins or even worse, out in the open. Such irresponsible
dumping has been promoting unauthorized reuse of medical waste

by the rag pickers for some years now.

Surveys carried out by various agencies show that the health care
establishments in India are not giving due attention to their waste
management. After the notification of the Bio-medical Waste
(Handling and Management) Rules, 1998, these establishments
are slowly streamlining the process of waste segregation,
collection, treatment, and disposal. Many of the larger hospitals
have either installed the treatment facilities or are in the process

of doing so.

YR 8 I AT <1 fAferem e faforedm R et & § 3R
I 3T U< 1 R § d¢1 &f IHIE 81 98 Spds 3R
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Bio-medical waste

Bio-medical waste means “any solid and/or liquid waste including
its container and any intermediate product, which is generated
during the diagnosis, treatment or immunization of human beings

or animals.

Biomedical waste poses hazard due to two principal reasons — the

first is infectivity and other toxicity.

s fRfer safy

TR.ASHa paRT o1 3 g el i 31 MR/ ar R 3rufy e
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3R 37 fAuTaa B

Bio Medical waste consists of

e Human anatomical waste like tissues, organs and body

parts
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e Animal wastes generated during research from veterinary
hospitals

¢ Microbiology and biotechnology wastes

e Waste sharps like hypodermic needles, syringes, scalpels
and broken glass

e Discarded medicines and cytotoxic drugs

e Soiled waste such as dressing, bandages, plaster casts,
material contaminated with blood, tubes and catheters

e Liquid waste from any of the infected areas

e Incineration ash and other chemical wastes

S fafer srafRme mfta &

— Sd®b, ATBIR IRR & OGS STRIY

— g fifoheT SRTArale SFHU SR U7 U] U1y
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Legal aspect

The Central Government, to perform its functions effectively as
contemplated under sections 6, 8, and 25 of the Environment

Protection Act, 1986, has made various Rules, Notifications and
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Orders including the Bio-medical wastes (Management &

Handling) Rules, 1998.

A brief summary of the provisions in Bio-medical wastes

(Management & Handling) Rules, 1998 is given below.

e Section 3 establishes the authority of the government to
undertake various steps for protection and improvement of
the environment.

¢ Section 5 provides for issuance of directions in writing.

e Section 6 empowers the government to make rules.

e Section 8 permits the education of individuals dealing
with hazardous wastes regarding various safety measures.

e Section 10 bestows authority to enter the premises and
inspect.

e Section 15 allows the government to take punitive steps
against defaulters. This involves imprisonment up to five
years or penalty of upto rupees one lakh or both. In case
the default continues, it would then attract a penalty of
rupees five thousand per day up to one year and thereafter
imprisonment up to seven years.

e Section 17 provides for punishment in case of violations

by government departments.

Even after the June, 2000 deadline most of the large hospitals
have not complied with these Rules, as there is no specified
authority to monitor the implementation of these Rules. But, the
fact is that in most of the states, the pollution control boards that
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are connected with waste in general do not have adequate powers

or commitment to enforce the Rules.

BIATIEY

P GIRBR, TTARUTERUIAATTIT , 19 86 DI URT 6, 8 3R 25 P
dgd faaR forT 7T Sl & gHTd T8 & & g, 519 fafden
FHaR (TeEH 3R gsfem am, 1 99 s Tfed fafve fFam, siftegemmg
3R 3N ST BT B |

TA-ASHd HaR (FsUH 3R gsfeiT) T, 1 99 8 # uraemieT e
difére IR R R mar |

— YT 3 TTRUIS WYUISR GURS o faflid Hed IoM &
o WHR &1 SIBR AT HRAT R

— YRT 5 G B MR TR FH% & o Te™ axan 8|

— YR 6 WHR B! 77 51 B} iR UM A 3|

— YR1 8 faftr QRemIurior YeeH TR SUfRY Y fAueA arad
Hfaqaie! Rren &t srAfdcar g1

— YRT 10 IR & 7a¥ HA 3R e s & e widresRon
TS BT & |

— YRT 15 WPR DI [Shieed & GATH ST HaH I3H BI
3FTAfY Al B 1 3UH U I 1 HRIAN U1 T ARd U AT
G JAFRMES gl afg fSWiee TR X6l &, O 3P dIG
TF aY qo% U gOIR U Ufd & iR 39S S1e 91d T ddb
¢|QIQIHW\ELHT"IN‘IILII SITET|




&)

-

A Naticrial Slell Developmend Cormration Parirer Comg

— YR 17 WER] AU gRT Ieg= & ATHA § Tofl & ol UeH
HIAT G|

S, 2000 & 1 o SASHIY 98 SRUATEA 37 AgHiepT Ured w81
fora B, Fiifes 37 Famies srafaas & AR 339 & e &1
fAfdy mitert T8t fd, 9 T8 © i STerR I, FaR 9
g NUIE0 Sef # FoHie! @A & forg yafa wrfaqat at
oGl Telerdl ol

Applicability of BMW Rules, 1998

The BMW Rules are applicable to every occupier of an institution
generating biomedical waste which includes a hospital, nursing
homes, clinic, dispensary, veterinary institutions, animal houses,
pathological lab, blood bank by whatever name called, the rules

are applicable to even handlers.

SuAesy Mo, 1 99 8 &1 yasTar

durss] fFom SEMfeha HoR Ul T34 el IR & JdD
O] fafercan TRIM, U R, TUANGd od, 39d daol o 9| 9
eI ST &, o o §SeR R arg a7

Common Biomedical wastes treatment facility [CBWTFs]

The Common Biomedical wastes treatment facility, (see rules 14,
amended in June 2000, which cast the responsibilities on

municipal bodies to collect biomedical wastes/treated biomedical
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wastes and also provide sites for setting up of incinerator.) The
owner of CBWTFs are service providers, who are providing

services to health care units for collection of BMWs for its final

disposal to their site.

A TS o Fa3 SUTR giaeT [Hidssgiue |

S TAAEHA Har ITAR JfaT, (aH 2000 <4, T 2000
=N, form TRuifaT el R g fifeedn &R/ gam
SRS HATAR DI SHGT B DI FTHGIRABTENMR  incinerator
&1 IO & forg wrge of wem @t 1) Hefiesdiue & Afere Jar
YT § , S 370t Wige WR sifqufue & fo diunssy & e
o Q1Y TRy CEHIT gehTgdie! Yardia B} 3|

Inventory of Tamilnadu

The Tamilnadu Pollution Control Board enforces the Biomedical
Waste (Management and Handling) Rules, 1998 as amended in
2000. As part of this process, the Board has so farinventoried 317
Government hospitals and 1,835 private hospitals. The Board has
issued directions to the Government and private hospitals to take
time-bound action for identifying sites and setting up common
facilities for management of biomedical wastes in coordination

with the Indian Medical Association.

So far 11 sites have been identified for the above said purpose

6 units under operation are
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e Thenmelpakkam and Chennakuppam villages
in Kancheepuram district
¢ Kandipedu village in Vellore district
e Sengipatti village in Thanjavur district
e Muthuvoyal village in Ramanathapuram district

e Coonoorin the Nilgiris dis-
trict 5 units under establishment are

e Orathukuppai village in Coimbatore district (2 facilities)
¢ Thangayur village in Salem district
¢ Undirumikkadakulam village in Virudhunagar district

o Ettankulam village in Tirunelveli district.

The components of a common biomedical waste treatment and
disposal facility [CBWTFs] are autoclave, shredder, compactor,
and incinerator for anatomical waste, secured landfill facility,

laboratory and vehicles for transportation of wastes.

The biomedical waste (BMW) management requires its
categorisation as a first step. The BMW Rules classify the BMW

into ten categories.

IEREICEFRCl

IeTg g v g SIS 2000 F GG RS Srafry
(See 3R gsferm fum, 1 99 8 H AN a1 ]159 Ufeha & dgd,
S 7 onft IF 317 WBRT SRUATA MR 1,835 ST ST 1
MISHR a1 g1 S 3 WeRT AfSHd THRITYH & JH-ag # oig
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CATEGORIES OF BIOMEDICAL WASTE SCHEDULE —
I
WASTE TYPE OF WASTE TREATMENT
CATEGORY AND
DISPOSAL
OPTION
Category No. | Human Anatomical Waste | Incineration@ /
1 (Human tissues, organs, | deep burial*
body parts)
Category No. | Animal Waste | Incineration@ /
2 (Animal tissues, organs, | deep burial*
body parts, carcasses,
bleeding parts, fluid, blood
and experimental animals
used in research, waste
generated by veterinary
hospitals and colleges,
discharge from hospitals,
animal houses)
Category No. | Microbiology & | Local
3 Biotechnology Waste | autoclaving/
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(Wastes from laboratory
cultures, stocks orspecimen
of live micro organisms or
attenuated vaccines, human
and animal cell cultures
and

used in research

infectious agents from

research and industrial
laboratories, wastes from
production of biologicals,
toxins and devices used for

transfer of cultures)

microwaving /

incineration@

Category No.
4

Waste Sharps (Needles,
syringes, scalpels, blades,
glass, etc. that may cause
puncture and cuts. This
includes both used and

unused sharps)

Disinfecting
(chemical
treatment@ @ /
autoclaving  /
microwaving
and mutilation /

shredding##

Category No.

Discarded Medicine and

Incineration@ /

6

contaminated with body

fluids including cotton,

5 Cytotoxic drugs (Wastes | destruction and
comprising of outdated, | drugs disposal
contaminated and discarded | in secured
medicines) landfills

Category No. | Soiled  Waste (Items | Incineration@ /

autoclaving /

microwaving
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dressings, soiled plaster

casts, lines, bedding and

7

generated from disposable
items other than the waste
sharps such as tubing,

catheters, intravenous sets,

other materials
contaminated with blood.)
Category No. | Solid Waste (Waste | Disinfecting by

chemical
treatment@ @ /
autoclaving /

microwaving

production of biologicals,
chemicals used in
disinfecting, as insecticides,

etc.)

etc.) and mutilation /
shredding# #
Category No. | Liquid Waste (Waste | Disinfecting by
8 generated from the | chemical
laboratory and washing, | treatment@ @
cleaning, house keeping | and discharge
and disinfecting activities) | into drains
Category No. | Incineration Ash (Ash from | Disposal in
9 incineration of any | municipal
biomedical waste) landfill
Category Chemical Waste | Chemical
No.10 (Chemicals used in | treatment @ @

and discharge
into drains for
liquids and
secured landfill

for solids.
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@ @ Chemical treatment using at least 1% hypochlorite solution
or any other equivalent chemical reagent. It must be ensured that

chemical treatment ensures disinfection.

**%* Mutilations / Shredding must be such as to prevent

unauthorised reuse.

@ There will be no chemical pre-treatment before incineration.

Chlorinated plastics shall not be incinerated.

*  Deep burial shall be an option available only in towns with

population less than five lakh and in rural areas.

@@ DHH Y HH 1% TRUKIRISC FHIYM T fhdl 3 qude
NS SNGHS BT TN IR IS ITAR | I8 A

feram ST =R T fob IETafe SUER SleuEiyTgREdea

s 3P TYH: SYAT DI Aeb b oY IR / FAGT SHTaRqeD
g =T

@ ST ¥ Ugd D3 IS TAIUAR T8l g FARACS
WIRE U Tgiiar SITa|

+ 41U S & JAUIARG I HH 3R ATHT SATHIH  3MEE! arad
IRIA Iuas fasmed gim

COLOUR CODING AND TYPE OF CONTAINER
SCHEDULE 11
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Colour Type  of | Waste Treatment options
Coding Container | Category as per Schedule I
Yellow Plastic bag | Cat.1,Cat.2, | Incineration/ deep
Cat.3 and | burial
Cat.6
Red Disinfected | Cat.3, Autoclaving/Micro
container/ Cat.6, and | waving/ Chemical
plastic bag | Cat.7 Treatment
Blue/ Plastic Bag/ | Cat.4 and | Autoclaving/Micro
White puncture Cat.7 waving/ Chemical
Translucent | proof Treatment and
container destruction/
shredding
Black Plastic bag | Cat.5, Disposal in secured
Cat.9, and | landfill
Cat.10
(solid)
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Notes:

e Colour coding of waste
categories with multiple
treatment options as
defined in Schedule I,
shall be selected
depending on treatment
option chosen, which
shall be specified in
Schedule L

e Waste collection bags

for waste types needing
incineration shall not be made of chlorinated plastics.

e Categories 8 and 10 (liquid) do mnot require
containers/bags.

e Category 3 if disinfected locally need not be put in

containers/bags
& STRYA! 11 & T HIST 3R TP

SN 1 F IR & ¢RIAURY Ui IU=R fdsved &1 31
DISTIDHR

Ui w@iRes aTfaeet .1, foeet 2, foeeh 3 SR fawett 6 vt/ T8
[’
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AT DICTRNYSH & R/ WIREH a7 Cat.3, Cat.6, AR Cat.7
Autoclaving / II’IEH% waving / IS SUAR

a1 / 9% ¢ URGRIT WiRe® 4T/ TeRAGADH SR Catd 3R
Cat.7 Autoclaving / sl waving / IS IR 3R a1/

shredding

RIEA dsfthd H siwifed ST Cat.5, Cat.9, 3R Cat.10 (319)
Auer

feafra:

- e 1 H URUTIT 8 SUDR fadmedics |1y Safys SforeT
T SIS, T fabed f[abed & SMUR R AT, o
STt 1 # fAfy fopan Smem |

- {ORF DI MaRTD T dTel ARP YHRiop T Uiy Wi
SRR SResd I Tgia gl

- TORIT 8 3R 10 (RA) P ¢/ B! A DHdl Telg |

- J0ft 3 3R WM UV BIeURNYT B & S/ I TR
ST MR

Composition of BMW

The typical Hospital solid waste composition is as follows (based
on CPCB report)



Loota's § omibgiien foe | dummioen & el

N5-0-C

\)
%

Tramerrming the okl Lydiaps

A Natieral Siall Development Corporaion Partner Campany

20

deassy ot Wan
S BRI B3I SURRY T IR 8 (Idiiet Ruid & snyr

COMPOSITION OF BIOMEDICAL WASTE
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Segregation

Segregation refers to the basic

separation of different .}'
categories of waste generated at }5
source and thereby reducing the
risks as well as cost of handling
and disposal. Segregation is the
most crucial step in bio-medical
waste management. Effective
segregation alone can ensure effective bio-medical waste
management. The BMWs must be segregated in accordance to

guidelines laid down under schedule 1 of BMW Rules, 1998.

S{eTd
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GYIDHRUT HId R S SUIRIY Bt fafie A0 g gyanul ol
Teffaadl § ok S UHR IJHI B! HH Rl § 3R Y &
gefaBiR e &t artd Ht &1 Far g1 Sal-BfeHa sufy
U H JYGHUl a4 Hedyuihed gl U QUaHRul 3 of
T Sa-fafdar Sl ydngRidaR Iedl g1 dtrssy
e, 1 99 8 & duHesy Ol & Sl 1 & ded Muifid
ety SFaReIHSSY, HI e fhar ST =g |

How does segregation help?

e Segregation reduces the amount of waste needs spe-
cial handling and treatment

o Effective segregation _
process prevents the mixture
of medical waste like sharps
with the general municipal
waste.

o Prevents illegally reuse of
certain components of
medical waste like used
syringes, needles and other
plastics.

e Provides an opportunity for

recycling certain
components of medical

waste like plastics after proper and thorough disinfec-
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e Recycled plastic material can be used for non-food grade
applications.

e Of the general waste, the biodegradable waste can be
composted within the hospital premises and can be used for
gardening purposes.

¢ Recycling is a good environmental practice, which can
also double as a revenue generating activity.

e Reduces the cost of treatment and disposal (80 per cent of a
hospital’s waste is general waste, which does not require
special treatment, provided it is not contaminated with other

infectious waste)

YYTFHIVIS TGE Bl 82

— JYIHU HAX B AR & AR gefeRTeik  IuER @
3ITh T Bl BH Bl &

— T GYahRUT UfchaT QT ATRUTICTehT S{UTRIS o 91 fafdbed
SRBURIY & fy9or Bl Ahelt B

— TN for T R, geabiR - g wifReds SRfafde
3URAY & F TUCHIBT AHALFT J Y JUUNT BT AT 8 |

— Ifud SR I aRE Y PIeTURIYA & 9I¢ W H oqpdk $F D
gedhid! JTSfaaTe iy S/a¥R UeH exar gl

— IR-TTY IS AN U GAdiFimrumaed ATt &1
ST faa S Hehdl & |

— gERT IURY H, TASISTAURIY & yard URIR &
HR & URefHar ol GopdT g 3R SNTaTHI & Iexalp  fore 39T
IUANT forar o bt g
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Cytotoxic Biohazard

Proper labelling of bins

The bins and bags should carry
the biohazard symbol indicating

the nature of waste to the

patients and public.

Schedule III (Rule 6) of Bio-medical Waste (Management and
Handling) Rules, 1998 specifies the Label for Bio-Medical Waste

Containers / Bags as:

fe= =1 Sfra Aaferr

e 3R STH SRIGS Udlier BT ATfgq ot AR SR ST Bl
3ufry Bt uep fieeT G BT

Ir-AfewHa MUY (e SR gsfeim o, 199 8 Tt ST m
am 6) Sa-Rifdr Safdiy & ¢ T fore dea Ay e
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Collection

The collection  of
biomedical waste
involves use of different =i
types of container from
various  sources of
biomedical wastes like
Operation Theatre,
laboratory, wards,

kitchen, corridor etc.

The containers/ bins
should be placed in such a way that 100 % collection is achieved.
Sharps must always be kept in puncture-proof containers to avoid

injuries and infection to the workers handling them.

LU

V9 RIferc $R & U H Safufea s & (fty Idisd
SHTRTMA fATeR, TIRTRIET, a18, I9Ts, iR sdife & fafie UsR
F & BT ITANT MW 3| & T FSesl 59 e T @1 ST =gy
% 100 % TEUTE foraT SITQ| TMUT BT SHR I THIE-HIA HfHDHT
DI AT SR YHAY a4 & U UaR-Ggd & RIT @1 ST
Bl

Storage

Once collection occurs then biomedical waste is stored in a proper

place. Segregated wastes of different categories need to be
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collected in identifiable containers. The duration of storage
should not exceed for 8-10 hrs in big hospitals (more than 250
bedded) and 24 hrs in nursing homes. Each container may be
clearly labelled to show the ward or room where it is kept. The
reason for this labelling is that it may be necessary to trace the
waste back to its source. Besides this, storage area should be

marked with a caution sign.
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Transportation

The waste should be transported for treatment either in trolleys or
n covered B %GM) Q\
wheelbarrow. Manual -]

loading  should be

avoided as far as for as

possible. The bags /

[ TN
Container  containing | =



Oleds R S

-

A Nl Skl Develogment Comerabon Parner Company
BMWs should be tied/ lidded before transportation. Before
transporting the bag containing BMWs, it should be accompanied
with a signed document by Nurse/ Doctor mentioning date, shift,

quantity and destination.

Special vehicles must be used so as to prevent access to, and direct
contact with, the waste by the transportation operators, the
scavengers and the public. The transport containers should be
properly enclosed. The effects of traffic accidents should be
considered in the design, and the driver must be trained in the
procedures he must follow in case of an accidental spillage. It
should also be possible to wash the interior of the containers

thoroughly.
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Personnel safety devices

The use of protective gears should be made mandatory for all the

personnel handling waste.

Gloves: Heavy-duty rubber gloves should be used for waste
handling by the waste retrievers. This should be bright yellow in
colour. After handling the waste, the gloves should be washed
twice. The gloves should be washed after every use with carbolic
soap and a disinfectant. The size should fit the operator.
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Aprons, gowns, suits or other apparels: A pparel is wormn to prevent
contamination of clothing and protect skin. It could be made of
cloth or impermeable material such as plastic. People working in
incinerator chambers should have gowns or suits made of non-

inflammable material.

Masks: Various types of masks, goggles, and face shields are
wom alone or in combination, to provide a protective barrier. It is
mandatory for personnel working in the incinerator chamber to
wear a mask covering both nose and mouth, preferably a gas mask

with filters.

Boots: Leg coverings, boots or shoe-covers provide greater
protection to the skin when splashes orlarge quantities of infected
waste have to be handled. The boots should be rubber-soled and

anti-skid type. They should cover the leg up to the ankle.
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Cleaning devices

Brooms: The broom shall be a minimum of 1.2 m long, such that
the worker need not stoop to sweep. The diameter of the broom
should be convenient to handle. The brush of the broom shall be

soft or hard depending on the type of flooring.

Dustpans: The dustpans should be used to collect the dust from
the sweeping operations. They may be either of plastic or
enamelled metal. They should be free of ribs and should have
smooth contours, to prevent dust from sticking to the surface.
They should be washed with disinfectants and dried before every

use.

Mops: Mops with long handles must be used for swabbing the
floor. They shall be of either the cloth or the rubber variety. The
mop has to be replaced depending on the wear and tear. The
mechanical-screw type of mop is convenient for squeezing out the

water.

Vacuum cleaners: Domestic vacuum cleaners or industrial
vacuum cleaners can be used depending on the size of the rooms.

Storage devices

Dustbins:

It is very important to assess the quantity of waste generated at
each point. Dustbins should be of such capacity that they do not

overflow between each cycle of waste collection. Dustbins should
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be cleaned after every cycle of clearance of waste with
disinfectants. Dustbins can be lined with plastic bags, which are

chlorine-free, and colour coded as per the law.
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Handling devices

Trolleys

The use of trolleys will facilitate the =
removal of infectious waste at the |

source itself, instead of adding a new BB m«;‘ ;

eel Barrow|

category of waste.

Wheelbarrows:

Wheelbarrows are used to transfer the waste from the point source to the
collection centres. There are two types of wheelbarrow — covered and
open. Wheelbarrows are made of steel and provided with two wheels and
a handle. Care should be taken not to directly dump waste into it. Only
packed waste (in plastic bags) should be carried. Care should also be
taken not to allow liquid waste from spilling into the wheelbarrow, as it
will corrode. These are ideal for transferring debris within the institution.

Wheelbarrows also come in various sizes depending on the utility.
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Chutes:

Chutes are vertical conduits provided for easy
transportation of refuse vertically in case of
institutions with more than two floors. Chutes should
be fabricated from stainless steel. It should have a
self-closing lid. These chutes should be fumigated

everyday with formaldehyde vapours. The
contaminated linen (contaminated with blood and or other body fluids)
from each floor should be bundled in soiled linen or in plastic bags before

ejecting into the chute.

Altemately, elevators with mechanical winches or electrical winches can
be provided to bring down waste containers from each floor. Chutes are
necessary to avoid horizontal transport of waste thereby minimizing the
routing of the waste within the premises and hence reducing the risk of

secondary contamination.
giﬁ ~
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Technology options for ‘treatment’

There are mainly five technology options available for the treatment of

Bio-Medical Waste or still under research can be grouped as
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1. Chemical processes

2. Thermal processes

3. Mechanical processes

4. Irradiation processes

5. Biological processes
IUAR' & fore Urefires! fasey

II-AISDH SURTE & SaTol & ol BT FU 8 Ui debeileh! [ddhed Sudisy
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— Sfqewuforarsit

1. Chemical processes
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These processes use chemical that act as disinfectants. Sodium

hypochlorit, dissolved
chlorine dioxide, peracetic
acid, hydrogen peroxide, dry
inorganic chemical and ozone
are examples of such
chemical. Most chemical
processes are water-intensive

and require neutralising agents.

2. Thermal processes Thermal

These processes utilise heat to disinfect. Depending on the temperature

they operate it is been grouped into two categories, which are Low-heat

systems and High-heat systems

Low-heat systems (operates between 93-177°C) use steam, hot water, or

electromagnetic radiation to heat and

decontaminate the waste.

Autoclave & Microwave are low

heat systems.

Autoclaving is a low heat thermal
process and it uses steam for
disinfection of waste. Autoclaves are
of two types depending on the

method they use for removal of air
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pockets are gravity flow autoclave and vacuum autoclave.

Microwaving is a process which disinfect the waste by moist heat and

steam generated by microwave energy.
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Incineration - is a burm technology

Yb G Uh Sl

Mechanical processes

These processes are used to change the physical form or characteristics of
the waste either to facilitate waste handling or to process the waste in
conjunction with other treatment steps. The two primary mechanical

processes are

Compaction - used to reduce the volume of the waste

Shredding - used to destroy plastic and paper waste to prevent their reuse.
Only the disinfected waste can be used in a shredder.

o) gifwufearsi
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Irradiation processes

Exposes wastes to ultraviolet or ionizing radiation in an enclosed chamber.

These systems require post shredding to render the waste unrecognizable.

5. Biological processes -

Using biological enzymes for treating medical waste. It is claimed that
biological reactions will not only decontaminate the waste but also cause
the destruction of all the organic constituents so that only plastics, glass,

" and other inert will remain in the residues.

o
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Points to ponder in processing the waste

Incineration

— Incinerators should be suitably designed to achieve the emission limits.

— Wastes to be incinerated shall not be chemically treated with any
chlorinated disinfectants.

— Toxic metals in the incineration ash shall be limited within the
regulatory quantities

— Only low sulphur fuel like Diesel shall be used as fuel in the incinerator.

Autoclaving
The autoclave should be dedicated for the purpose of disinfecting and
treating biomedical waste.

1. When operating a gravity flow autoclave, medical waste shall be

subjected to:

— A temperature of not less than 121 oC and pressure of about 15 pounds
per square inch (psi) for an autoclave residence time of not less than 60
minutes; or

— A temperature of not less than 135 oC and a pressure of 31 psi for an
autoclave residence time of not less than 45 minutes; or

— A temperature of not less than 149 oC and a pressure of 52 psi for an

autoclave residence time of not less than 30 minutes.

2. When operating a vacuum autoclave, medical waste shall be subjected to
a minimum of one per vacuum pulse to purge the autoclave of all air. The

waste shall be subjected to the following:
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— A temperature of not less than 121 oC and a pressure of 15 psi per an
autoclave residence time of not less than 45 minutes; or

— Temperature of not less than 135 oC and a pressure of 31 psi for an
autoclave residence time of not less than 30 minutes; or Medical waste
shall not be considered properly treated unless the time, temperature and
pressure indicate stipulated limits. If for any reason, these were not
reached, the entire load of medical waste must be autoclaved again until

the proper temperature, pressure and residence time were achieved.

Microwaving

Microwave treatment shall not be used for cytotoxic, hazardous or
radioactive wastes, contaminated animal carcasses, body parts and large
metal items.

The microwave system shall comply with the efficacy tests/routine tests
The microwave should completely and consistently kill bacteria and other
pathogenic organism that is ensured by the approved biological indicator at

the maximum design capacity of each microwave unit.

Deep Burial

— A pit or trench should be dug about 2 m deep. It should be half filled
with waste, and then covered with lime within 50 cm of the surface,
before filling the rest of the pit with soil.

— It must be ensured that animals do not have access to burial sites.

— Covers of galvanised iron/wire meshes may be used.

— On each occasion, when wastes are added to the pit, a layer of 10cm of
soil be added to cover the wastes.

— Burial must be performed under close and dedicated supervision.
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— The site should be relatively impermeable and no shallow well should

be close to the site.

Disposal of Sharpssharp

— Blades and needles waste after disinfection should be disposed in
circular or rectangular pits.

— Such pits can be dug and lined with brick, masonry, or concrete rings.

— The pit should be covered with a heavy concrete slab, which is
penetrated by a galvanized steel pipe projecting about 1.5 m above the

slab, within internal diameter of upto 20 mm.
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Autoclaving
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Microwaving
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Dos and Don’ts

Ensure

1. That the used product is mutilated.

2. That the used product is treated prior to disposal.
3. That the used product is segregated

LN
q. Do not
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1. Reuse plastic equipment.

2. Mix plastic equipment with
other wastes.
3. Bum plastic waste. Z 4
T ]
| e,

T B 3R T T =5
i A X

1. 7% ygad Sare fafea g1
2. ﬁ; qﬂaa 3dlq I TUCT a Use protective gear Avoid

when handling waste needie stick injuries
g Sa fodr SITaT g |

3. T edwTa foran Iare sram -

g
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L. % Ll E:f: Collect waste when Avoid using commaon

ECI?fm ﬁl the bin is 3/4 th full lift to move waste

2. 3T IURATIF Y WIRePH b IUHT fHaT |
3. W UMY el |

Clean spills
with disinfectant

Avold spillage

Use trollevs & do not
drag waste bage
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