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2.1 mInuunysnas@eita (Identification of Infectious Waste)
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tyiudelilvnygaawiues “yadosfeBie” Avouiuiwmlan  fnslen

. A & . . . & .
9 9 Sunyedssdamauandiiueenld 1w yadap@aue (infectious Waste)
yorlapfiflitalsn (Pathological  Waste) — waranduasiomianisuwnd  (Medically

Hazardous Waste) w%agadauluqmm (Red Bag Waste) (EPA, 1986 ; Peter and
Judith, 1991)
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89ANIENY ) 1Tw EPA (1986) uaz Center for Disease Control (CDC)
(1987) fﬁmuﬂgadaaé‘lm’fal,mﬂ@mﬁ'u cDC rﬁmun;&adagam%aimvlajnwaaﬁﬂu
(Sharps) uszyarasanviasuen (Isolation Waste) ue EPA $uunyadsuvasilax
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\alsndaibe (Infectious waste is defined a waste capable of producing an
, , . - - & < - A
infectious diseases) gadaamﬂugadamm’naﬁaLﬂugar«lamﬁmaim (Pathogens)
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LR D r  ad
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u

L -~ -~ !
U (Susceptible host) fialsafaiTa (infectious diseases)
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WHO(1994) ldlddrddanny “yanaudole” winoil va3LFunTianih

W - - J’ A -l -4 - . . .
I lsndamaansa wuafise wiaweSdanusd (Infectious waste include all kind

of waste which may transmit viral , bacterial or parasitic disease to human being)
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2.2 rueUsIyanasdailia (Types of Infectious Waste)
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1. \Raaussnianmrivadian (Human blood and blood product)

E ¢
2. mMawiagaa (Culture and stocks of infectious agents)
XX
3. yarlasiAwBuiiia (Pathological waste)
-d -~ J

4. 1230ANAALTa (Contaminated sharps)
5. yarasaniaIljians (Contaminated laboratory waste)
6. yarasanmsinmedilin (Contaminated waste from patient

care)

A aoa w9 s , .
7. \aniiTiaN lailfudy (Discarded biological)

o - ' - ar
8. ‘D"]ﬂﬁﬂ’jﬂﬂﬂad,’ﬂuaﬂuﬂlE)x‘l‘i']dﬂﬂﬂ LLﬂ:aﬂ’mﬂLﬂUdﬁ@{Y\ﬂaﬂd
(Contaminated animal carcasses , body parts and bedding)
= - - o o na/ . .
9. nIaslandudmibalin (Contaminated equipment)

10. yaras@aitodn ¢

1) \ReousznAaimsivaaion (Human blood and blood product)
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\aauazHRA U TRILREA mriuunuaziinadamsiuyadasiose

- & - 9 v - - & < od .
winzanafialiafianavhlfinalsadeonaidaaiilufe  (blood bome  diseases)
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12

Qv Qv Qs ‘ - z -' - I3 4’ -~
LL&tIiﬂ‘l'ﬁﬁﬂlJaﬂLHll { m'mLﬁm"uaoISﬂmm’ﬁaﬂm@mmﬁamﬂuaa IN&INNNII

auwanmaa@ﬂm’nakﬂ
X : .
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4) yaravvasliau@aie (Contaminated sharps)

spsfiavdaa  leud  ndesn  nszvendesn  luie Munsiiea
(lancets) pipettes capillary tubes urualasuazudutaalas waziawuiuan yaray
vaslanfafs  ududasdnmrtamadufiae s iR ssdemaieduaaus:
Fosdemaiialse  mtlestuduamenuasdiey Fldlasnsisnasdnulumousd
Tiunimzglding °uaoﬁﬂuu,w“lu'é«”wﬁaﬁ‘u§aﬁﬁv‘§aisﬂ‘lﬁ5@mwﬁm€1mﬁugadaﬂam%a
(EPA, 1989)

5) ga&laﬂmnﬁaqﬂﬁiﬁms (Contaminated laboratory wastes)

v AN Qg I - d‘ t LV o - J kg t
yarau Bl uanis huysdasnnoilanineldiialsedara  ldun

o~ Qoo ol

yarasaInadJiansesdaing  yadesinvasaTiatuiite | yarayaINvaslfua

€

nMInmMsuwng yadasiniasd§uansian uasiesdfifinsgasnnsiu

U

v - Qs -~ A ~ -~ X -4
gaciaUmnwaaﬂgwmsnn"nummﬂugadammvna (EPA, 1989) @731

QW ) -4 QA -~ 3‘ - Qs v 1
mMIsemsiwauanuyaasfasa varesainiesdfians eaun
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- e‘mdmnmm:mﬁu:msg (Specimen and culture containers)
A o a ' ,
- qﬂmmﬂlﬁmumamna \T4% swabs spreaders pipettes
-l a , & v a
- qﬂnn‘iﬂl’ﬁ’lumsﬂamumuqﬂﬂa L% qoﬁa \§angu wllein-

v e J
un ’inwiaw
6) YarBEINMIINHIWEILIA (Contaminated waste from patient care)

& & P o a Qv
YSHBLNMITNHINEILIA Wuwysdagsfiadn 9 Aifennsinm
winafllsyadesandasdfildns 1w yadapanedile  Wesdihe  Wesanidu
¥ 1 Q' b < v 3 : S/ 1 -~ d'd!
wasrda vaswenla  uazwaufuew yoraodszanit ldun yadsennoiiadifize
150 11w yadasfisudmaon a3anieme fdude  wssiidurnedoasans g
(Secretion) (CDC, 1988)

- ol

.3’ [} v v
7) \wandFiafnlilduss (Discarded biologicals)

P PRI S R v & - o e a o
yadasriaiuduysaonlirenidia ldun elsafdodidia  uazindu
- o & d ot ol M 9 v o . o 3
Aangalse i e lilsuds PNMIAILAUATNIN (Quality control) mTsianls

- o E a A A o '
an (Recall) MaFauanIw (Outdating) 52uMIRITaIUwLawaniBasingn

o & . { X o
8) ‘mnam{maae, ﬁumu’uaoswmULLazamuﬁLamaeﬁmaaa

(Contaminated animal carcasses, body parts and bedding)

- Qv -i‘i - A’ L% a 4 A = 6‘; -
lumaAdefiinidadelsnd U ludainans o g n s sunausainisiie
w -t 1 : -4 - Lo, [ Q'
130 WAWBTHaT LA ava e vouFonIanatlsumar e simadfiaitudoiy
- & . o -l a o U | e
yadauiAsTulila (Pathological waste) WWasan U FeINMITURRY U TR

A A adae oo & . \
9) winvllafidudmBalin (Contaminated equipment)

A = Cal o a a ﬁ’ - oo a
Lﬂii]\‘lllElLLRZQﬂﬂimﬂﬁwwﬂﬂuL‘ﬁaIiﬂluﬂ'ﬁ‘ﬂ@ﬂE]G, ﬂ?ﬁ‘ﬂﬁ?%?%ﬁ]ﬂﬂiiﬂ, n1s

v o~ Qam Qo [} Qo - Z
AANNVBNJUAMT arslimsdanatwdniuyadasdese
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10) yaHaufAeLTadn 9
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yadapdsziandt ldun wades@amefilildduuniudsziandne o Ald

] 9/ = P - - Q - 3’ 1Y t fnifL 9

namusy ugadssfiiiannmsdjifewinaiuyedesiodts ldun gunsalfild

lunwiﬂaaﬁuquﬂﬂa (Personal protective equipment) 5% qila, nuIn, e

& o - o a & 4

thn-ayn, \Faequ  uszysdasfiiennnmianuszaeyadesfiaidefinn  uazas
a d \ v & @ P o - & A -l

Foaw 9w dudedla, dhghn, SimTemauzusrigeysdesdatefivan, dnune

Lm:qﬂmm"lumﬁ]aaﬁumuqﬂﬂaﬁ’ﬁwgmzmw NIVIANUEZDG
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e (Treatment) ysHasfaiye uanenInuamNYUszINUsIYaasiata  (EPA.,
1989 ; Peter and Judith, 1991)

¥ a - : | - -
EPA (1986) 1@%1LL%H¥RN8U@@L‘H@L1]% 6 oha A8

1. Isolation waste

Culture and Stocks of Infection Agents and Associated Biclogicals
Human blood and blood products

Pathological wastes

Contaminated sharps

S

Contaminated animal carcasses, body parts and bedding

1. lIsolation waste wuNEDY VadFHNFINFI  wasFvesnltudidas

A “ - PN < & ol - v d [V |

Woauliea  Redute aoﬂvl,vsa‘nuaanmnmﬁmmﬂamm:gmwnmmhwaﬂamugau
[ - “ o o -l P a
ANNLIATEUeBLTILN I Tl wisnnaaingnuanides ilunsdiidsnu

2. Culture and Stocks of Infection Agents and Asscciated Biologicals
& P & & “@ & e o &

wanefs raliafnzidsstuan wlafuinslannmeseumn  minesendalie
v -~ Qg =~ Z - .2’ ~ e v = -l v - Qs
Tuwasdjiams ﬂiﬂL’HﬂIiﬂYILW’l:mmLLﬂ:LﬂUiﬂHﬁvl,’lﬁl’mﬂ’ﬂﬂﬂﬂﬂﬁ]E.ILLR:‘V&EN‘]_]QUGI
miluszdugaamnisy unavandefiiududiueg 9 wasFelTIaf lldudranns
e o oA 9 - & ¢ A - s &

NARaY INTUNFANTMWUAY  MTuzidafauazoUnInliaasllanlglumstnmnie

& &
MILNICLTAURENITNRNLTD
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- Qv € <~
3. Human blood and blood products nnefls 180 WRAATWNTBdLREN
fvasdne 9 NliReauywineald  wiagudimfeauywd  nafiwdudmTagslaiu

A Qo -
LLa:nwuzmigfmlﬁ‘lun'mnmwmma MINAFALWIDNITIATIEN

- o & [V & A
4. Pathological wastes wusls vauFuAaiavasuywd laun llebe
91872 TURINAN 9 V2ITWME  2aURAT IUINMBA InasanuainmIEide  nMsEn

aw wiaflanssula 9 mamsuwng FIHIATIURZANTULUTTT

of 1 'V L Qe A’
5. Contaminated sharps wanefy vasflaueng 9 fAsudanuiTalsnanms

INVIWLNLIE MINAasd N8 Wiw 1Wudasn nizuendan-lanziiea e Leaw
uha lufle

6. Contaminated animal carcasses, body parts and bedding wanets @au
) a e ¢ - P & - a s a o
a9 9 wiamndainassdNwlewdalsafiltlun1sise wisnagaunmsngonisy

WHO (1994) ldduunysdosvaslsawenunaiu 5 tszian fis A, B, C, D

o - Z Vv o -~ Z -~ o Qs -v
wae E I@umuungadaﬂ@m‘ﬁavhl,ﬂuﬂs:mﬂ C gadammmaﬁmanﬁmmu

1. gaNaﬂﬁﬁuﬁaﬁumn{wmniwmwaouguﬁ(Human fluids) % 1§aa,
933, waazﬁ 489

FUFIUVBITIMEIINNITHGTR

ININNYABINRDA

H1lauwa, Fifulafia (Dressing pad and swabs)

o & Pn

Pl a - A : v P Y
yadegdu 9 fenalivalin 1w yadsuandesdfidins, yadesandas
UJiansdainasss 9as

A 1 -~ A/ I3 Qo :
NITNTNITIIMY (2538) "lmmagadanmwnmﬂu 6 dszinnasit

1. ’3’?((71 TN w‘%a"ﬁudmmguﬁua:ﬁ@f muwnaniannsEiaa n1IAIIR
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Tugasaw mslgdainaasaisanulsadada Munadafdudalunisduiinauiu

2. Jaqfldlumsliuinmmenisunnd wmu d1a Bdaw drane 9 viorns way

o a Q =~ g 1 o @ ar 1 L :‘ = =l ]
TIFUNRNIDFITUINITAUNANLLADA gandiznauvaiien 1% Wnied Waliaadns B
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2.3 LLMaonwxuﬂgaNaﬂmﬂtwa (Source of Infectious Waste)

v - 1 - J - 3
WHO (1994) l@dn984musuvas EPA (1990a) 71 ysWasdalpaiiunas
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. T3swenuna (Hospitals)
F01u@uatiy (Nursing home)
§1Unauuwng (Physician office)
AR%A (Clinics)

WaaUju@ns (Laboratory)
ARIlATUANTIY (Dentist offices)
ASILFEA (Blood banks)

> -~ G o & . .
WaIUJUANTEAINARad (Veterinarians)
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[Handling and Transport of the packaged waste (before treatment )]
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(Special Considerations for Plastic bags)
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1) msavlai (Stream Sterilization or Autoclaving)
2) n13n (Incineration)

3) m3kianuiau (Thermai Inactivation)

4) m3aufs / 18 (Gas/vapor Sterilization)

5) n3lfased (Chemical disinfection)

6) M3ILE9& (Sterilization by Irradiation)

(1) mraulasir (Stream Sterilization)

[ 3 Z 3 -~ A
Hunrshiaeraliale ﬂl‘nqmvxqmm:‘a:ﬂ:nmﬂmm:

qu (Wmaf"i 2-1)

i - al ¥ 9
a5 2-1 L’JmLLa:qmwQUﬂlﬂumiaﬂam

Temperature Spore Kill Time2
) CF) (minutes)
240 116 30
245 118 18
250 121 12
257 125 8
270 132 2
280 138 0.8
"fa1 © E. Hanel, Jr., “ Chemical Disinfection ,” in Control of Biohazards in the Research

Laboratory , Course Manual (Baltimore, MD: Johns Hopkins University , School of

Hygiene and Public Health , 1981)

2
In Stream Sterilization , exposure time for treatment is usually at least double the kill time.



(2) n13te (Incineration)

o av - & -
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3 - o o L - ‘3’ AI
ﬂ']iLNWluL@nLNW Lﬂ%’]ﬁﬂ?iﬂ’]ﬂ@]gﬂda YAMTANINUNCRY

{ -A’ - z N
a1 22 gunpdfildlunsinyadesfaita  (Standard Reference Combusion

Temperature for Infectious Waste Incineration)

Combusion Chamber Previous Newer
Primary 1400-1600°F 1600-1800F
Secondary 1400-1600°F 1800+ F
Secondary Chamber 174 to 1/2 1 to 2
Retention Time Seconds Seconds

flan : Cross, F “Evaluation of off-site Regional Incinerator Facilities.” Paper present at Evaluating

Your Infectious Waste Disposal Contractors course, Department of Engineering Professional

Development , University of Wisconsin - Madison (December 15, 1988)

(3) mslganusau (Thermal Inactivation)

AT IEAINNTO WA

(Dry heat)  fids=Bntawluns

o ! v + W ! Vv I : 4 1 W 1
vnmodatauninenuiandun (Moist heat) Mamlumaviansdawiunit slfine

gan'hmsau'laﬁ'\

e | ° & o o v . .
a5 n 2-3 myhaodelasldanuiauuni (Dry heat sterilization)

aongd nafldlumshiansadad
(Temperature) (Spore Kill Time)

(c) (F) (hour)

121 250 6

140 285 3

150 300 2.5

160 320 2

170 340 1

180 356 0.5

ﬁm - Draft Manual for Infectious Waste Management. U.S.EPA, SW - 957, Washington DC, September 1982

(Table 4-3, p.4-25). Table was based on data from: E. Hanel, Jr., “Chemical Disinfection.” in Control of

Biohazard in the Research Laboratory. Course Manual,

Hygiene and Public Health,

Baltimore, MD, 1981.

The

John Hopskins  University, School of
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(3) msaurfw / la (Gas / Vapor Sterilization)

mssufme 7 la lawld Ethylene Oxide , Formaldehyde

fhgdwhifiowianld Wz Ethylene uas Formaldehyde viliiaudmialinuzss
(OSHA LA EPA)

(4) mslgarsied (Chemical Disinfection)

graai A ouiiunlFluaouneiniaiieinanuszene
Lﬂ%adﬁaua:qﬂﬂﬂﬁﬁhd 9  msheanuszaianauian MITANUEZEIARY, HIEd
wazWaiiiaesan 9 nmhdalasldased Lﬂummht%auui’@q@m 9 wnniuiu
marldaaninife (Steriization) amafdifidenld  léun  ssuszneuarau |
lodophor, Formaldehyde , Alcohols, Glutaraldehyde 484 qmauﬁ'lumsﬁﬁmm%amaa
gsiadiduiu Contact time, pH , Temperature Waz Mixing ImTianIUsznaunaeT™
(Primary Sodium hypochlorite) Lﬁm‘ﬁﬁmﬁmﬁﬁwm‘lvﬁ’lumsﬁ’mm%a'lugadaﬂém%a
(mﬂoﬁ 2-4)

(5) m3l959& (Irradiation)

L. -~ & A’ - QA
mil5F  Redldlunmamiunannsalunfadmsiuss
A Ll [ o rd - A’
w3asldeng o liflsuthunldlumnindayadasioise

2.6 mitdaninuaafy (Disposal of Treated Waste)

- & A o o & " v oo o &
yarasfairafidiunisindade lunelAiAaduauainialse
mmmﬁﬂﬂﬁﬁmﬁmamﬁ'mgaNanﬁa"lﬂluamuﬁﬂanauvlﬁ

- J A‘ 3 : 1 ;‘ ar o a
HadaU@lm‘namﬂumadmmmﬁlmaﬂuﬂai:mUu’]vl,ﬂmizuumum
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e wenani yades@aimadssiamiandwiiadn 9 frinunataudanasi

vaudr sadluduidn 9 fslureszunoviisldgwdon

éi'sul,ﬁﬂﬁmfiiamnmnmmmmﬁﬂﬂﬁanau‘luamuﬁﬁmauﬁgn
WANAUIALIA (Sanitary Landfill) o
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a5 2-4 mudenldanadlumsiiaito (Selected Chemical Disinfection )
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Chlorine
Compounds lodophor Alcoholsb Formaldehyde Glutaraldehyde
Inactivated
Vegetative bacteria yes yes yes yes yes
Lipoviruses yes yes yes yes yes
Nonlipid viruses yes yes ° yes yes
Bacterial spores yes yes no yes yes
Treatment requirements
Use dilution 500 ppm”’ | 25-1600 ppm° | 70-85% 0.2-8.0% 2%
Contact time, min.
Lipovirus 10 10 10 10 10
Broad spectrum 30 30 not effective 30 30
Important Characteristics
Effective shelf life > 1 week’ no yes yes yes yes
Corrosive yes yes no no no
flammable no no yes no no
Explosion potential nene none none none none
Inactivated by organic matter yes yes no no no
Skin imitant yes yes no yes yes
Eye irritant yes yes yes yes yes
Respiratory irritant yes no no no no
Toxic‘ yes yes yes yes yes
Applicability
Waste liguids yes no no no no
Equipment surface
decontamination yes yes yes yes yes

Adapted from table 4-6 in Draft Manual for Infectious Waste Management. U.S. EPA, SW-957,

Washington, DC, September 1982, pp. 4-35 to 4-36. (Table was adapted from Laboratory

Safety Monograph. A Supplement to the NIH Guidelines for Recombinant DNA Research. National

Institutes of Health, Office of Rearch Safety, National cancer [nstitute, and the Special Committee of

Satety and Health Experts, Bethesda, MD, January 1979, pp. 104-105.)

Ethyl and isopropyl alcohols.

Results are variable, depending on the virus.

Concentration of available halogen.

When protected from light and air.

For exposure by skin or mouth or both. Refer to manufacture’s literature or Merck Index.
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unadfiuiia Lﬁmmgadauam%la wWadidudniiniayaday
(eu/1) foTe

Trawenuna 44,420 86
ARA 3,420 6.6
FOWWILNR 990 1.9
Tsangnadad 780 1.5
Rayujoanis 660 1.3
paRaTUALANE 350 0.7
CURVATRGRRE v HIl T 125 0.2
gudrdaLin 340 0.6
anUufIEnIw 125 0.2
3 9 510 1

I 51,720 100

A W Qr 1
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: 1 o - A - x
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ARUAITNITY 35 0.4
ARRANUANIIN 10 0.1
A0UAN Y 65 0.8
aNUufIEnu 15 0.2
lsanoaaad 40 0.5

37 7,840 100
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PR - & & o o o @ “  a -
fUinnysdasfiaiasaunmifu 22.6 au/u wie 8,249 au/l luil 2535 (a7
1 2-10)

d - - & <
@A1579N 2-10 msm@mmfﬂsmmgadamm’namnamuwmmamﬂizmﬁ

(owzAdidins)
Auf I IIUIULA L gadauamga
DTNV
20IINTNA USunok
(NN.AGRBI/AU) | (FW/ %)
1. nny. 152 19,475 0.27 5.26
2. NMAanNaNy 345 18,438 0.26 4.79
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