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doctors, or healthcare, or treatments that can save people's lives, but we rarely think

of the ramifications which stem from this sector of the economy, Thousands to

O 00
edidall wastg are \produg gar, all withwy d
e RS

hazardous and toxic to the

general, “medical waste is defined as any solid or liquid waste that is generated in

the diagnosis, treatment or immunization of human beings or animals, in research

h. ductiy "lgﬂese wastes
c| patholagical
Ive waste, and

sting of biologicals.”

'
Onh rd (15

of health-care premises. The municipal waste disposat-services should take care of

the general waste produced in the medical sector.[7]
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viruses, parasites, or fungi in sufficient concentration 0T quantity to cause disease in

susceptible hosts.[7] TCh)ese wastes can originate from discarded dia%ocs%ic samples,

imals fi OYITH
1c¢s|[6] R

Pathological waste are typically human tissues, organs or fluids, body parts and

contaminated animal carcasses [2] but in this category, recognizable human or

ol aforqical Waste.[7] This categori€al (ghoup is also
R oty of ipfecti a '
|

substances can be laboratory reagents, film developerfluids, disinfectants that are

expired or no longer needed, solvents used in experiments and tests, and waste with

one of the following properties: toxic, corrosive (acids of pH < 2 and bases of pH

S c@ ive-waterrssactive, shock-sensitive),of genotoxic

and vaccines that are disposed.[2] Some would also—consider serum that are no

longer required and needed to fall within this group of wastes. This waste category

YIEI Yo%




71D
A
‘

or carcinogenic properties. Genotoxic waste may include certain cytostatic drugs,

vomit, urine or feces from patients treated with cytostatic drugs, Cc)h(ejmicals, and

O
naterial. Becatise these \re
E 1ven gpgcial at)

Radioactive wastes are waste from radiology, $

131.[8] They can also be products contaminated by radionuclides including

i ohat ol raidthes
E f our pense! %
sed areas, radioactive

(gamma) rays emittec&)bradioactive

@
es, but also to know how to

S,

It 1s important to not only to know the types of was

properly dispose of each type of medical waste as to not cause more problems to the

different colored containers for their waste disposals. |
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processes, and irradiation processes.[10,13] The purpose of treating medical wastes

1s to reduce the potential hazard posed by these types of waste, while g%g to protect

. Or—7.
the T ent, thereforg, it| 13 imRoxta S
t ) edica) wast

() C 4
‘ | |
into consideration when deciding on the type of disposal treatment, such as waste

characteristics, quantity of wastes, types of waste for treatment and disposal, local

catfoiff ohs t ologies, &0 the system,
st Yz
gy, Lenvironmental -and-Sjafe eHVIEONIMETHA]
0 ational hea
sto 1gsl_a
tast st @
solution to all the medical waste disposal problem, so.each facility must make their

own decisions based on their needs and capabilities, while hopefully, keeping in

nmi

hei? dedifions mdy vy
\a off medical was
cly o at (thermat-e

They represent most treatment facilities in use across the world.[11] Under thermal

@ hatare ¢ onlyused: incineration, aut@@/ing, steam

‘ and :

TRl ORll
oxidized and harmful microorganisms present in it are destroyed under high

temperature.”[10] It 1s one of the most commonly used disposal treatment methods
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jon will turn the medical3v@ste into ash

]

disposal treatment is not managed the same way all over the world, especially in

poorer developing countries where legislations and resources and equipment

. O . . 00
al t1 have all played a part inths relg of harm
N cl V@is owtheat thermab (1

wastes.”[10] The autoclaving method has existed since the 1800s as a way to sterilize

py Chge olstu
e Items being aut
with-a wide' range

), and pressure to (k1) potential

SEiviv

need to invest in a drying mechanism and a shredder tepartner with the autoclave to

reduce the waste volume.[12]

s Q e heat 1
is| mQ n@t ing 1s| that ste H‘,
and requires t 1€Ca ste tobe s b

Gasification uses high temperatures and a coreactor to convert solid medical

hich-then egn be used in another fgym of energy
imilar, ts/c h¢ [absence| of
1spgsal ds | umie redugt

in waste but uses high activation energy and specific

YIEI VikoaiE%
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This s to/de
can|be Mise

processes. As hna_Ere
Cinb dfr@ '

KrerrlliZ

processing. This method uses an electrical current discharged through an inert gas

in order to i1onize and cause an electric arc to create extremely hrgh temperatures

J@ il

ferrous metal.[12,20] This

method may seem like a promising way of dealing with medical waste, but
consinids
t| facility pnd equi

érgy, which means much Gigher costs,

il

The second main type of medical waste disposal treatment is chemical

e type_of waste disposal us% Egremrcals to
5. ‘ O 1aNge C |¢ ‘
$sas of cal aste, dispo AIdohold, |dd e ¢

alkalis, and phenols are all chemicals that are commonly used.[12] Unfortunately,

many of these chemicals are known to produce disinfection by-products (DBP)

Ezé @lé'% 23] There

were not the intended recipients of the treatments. These types of medical wastes

W

or one for more effe@i@ chemical

book? Number 11 on literature cited list*

YIEI Yo%



These types of disposal treatment methods require shi€lding for the personnel who

work and take part in C‘[:I)le processes because of the increased chance of exposure to

Q0O
rddiatjoy M PTOTESSES f
t ei ‘
are airborne.[11] The methods will be discussed below.
n processes is the ultfaviolet method.

sinfect microorganisms that
, falls unde
1 electromagnetic H .i
. It goes wi ons-should beltaker

when using this method because of the possibility of developing various forms of
ecayse of the necessary precautions an(B(@ipment and

cancers.[27] Unfo
¢ | thayng |for_per facilityes ot —ab e
rgqui ts to@ ' ¢

The UV method lacks the ability to fully penetrate waste bags and containers,

so it was not normally employed to treat medical wastes in the past.[11,12] It was

onl Qn itals and\other medical facilities to @e@ healthcare
i 8@ Er n the frecen ]
' se ffic

using UV light at fifteen minute cycles with the-shredder and the autoclave

sterilization, bacterial growth was eliminated.[29] Utilizing UV light can break cell
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enal IPNA, and create free rad{cals) which can

SO

The second common method for irradiation processes is Cobalt-60 electron

beams. When Cobalt-60 disintegrates it produces gamma rays, VCV)hé%h are high

@)
ene léctron| rays e|a |bett %
such asywdste b@ ntaingry. Thes Obgfl%i%

extremely effective at killing microorganisms.[31] Thig 1s mainly because the high

energy of the gamma rays are able to break molecular bonds plus ionize the atoms,

Japan have all used Cobalt-60 irradiation techniquelto process drinking water,

wastewater, sludge, well water, and landfill leachate, to disinfect these wastes in

Although this irradiation method of using Cobalt=60 as the source seems very

promising, there are also drawbacks to the technique. The first issue is that this

VB Yo%




of cancers and developmental issues in cardiac function and structure.[12,34] Other

than specialized trainie% for the employees working in such facilities, the premises

, GO
s /have to (b | designgd properly amd/ Have e neeessary  saf
Ty TS sy

radiation.[11,12] Major components of a gamma |irfadiation treatment facility

include, but are not only limited to, the main irradiation room, shielded storage room,

ontrol rooms, a transport system that
it
iatt akes

aste treatment is the linagua amount of

er of 5.27 years. A Cobalt-

time, finances, and training to accomplish.[32]

that the radioactivity decreases to around 50% in the ma

60 pencil usually remains useful within the gamma irradiation chambers for up to

cesses to treat waste.[32] Thgs)isf necessary

el

aste technique 1s that because

Another problem to consider with this medical

it is such a common and popular method, Cobalt-60 can be found unguarded in many

YIEI YkoaiH%
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. d_b . t
unsecured Cobalt-60 really fall into the wrong hands. ;0 matter what kind of bomb

1s made with Cobalt-60, 1t will be dangerous. This 1s because an explosion of a dirty

iR e R

Cobalt-60. The cobalt-60 that is dispersed into the air will cause short term problems

such as radioactive ash fall, which would be very detrimental for the biota in the

) {ill(alsa cayse issues for the biota lidit@in the area
] ter supply a ﬁ e%
a were exp oracoidentlyinhale

while breathing or eating and drinking. If the cobalt-60 dirty bomb was more of a
isk of being hit by these 001651560 covered

he&bp le are a
SR
; effigient etiey l c|long tel
ramifications to the ecosystem.[36]
The medical sector heavily depends on cobalt-60 irradiation method of

aga Cvlvell-trained

ou d10¢

De” aTuge need

for investment into making sure everyone and everything involved in using this

to dard. There is also @qu for more

If cobalt-60 were to run out or be phased out from use,the medical sector would take

a lot of damage in their medical waste treatment methods. Not using cobalt-60
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wnvestment into finding a mgfh@g that could

'

As the name suggests, this

Another irradiation method i1s microwaving.

technique uses electromagnetic waves to disinfect medical Wasteol\c/f[)icrowaving

Or -
zdidal waste fi Jidet
i rder tor thi et

the process uses the water to produce steam which is t

to disinfect them.[12] The only advantages that this microwaving method has are

waste treatment. Microwaving actually can run into quite a lot of maintenance or

problems bec it involyes not just the microwave p&sﬁssing n its
f dcess. [37]|In ord e ‘ ¢ Mmet
thel medigal wa redde ( C

also tend to give off terribly smelling odors.[38] Anather issue with this method 1s

that it can only be a small scale operation. Because it cannot handle large scale

Other than all the methods mentioned above, there-are also a few other methods

of medical waste treatment and disposal that are not as technically complicated as
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reprocessing, and recycling.[12]

Landfilling is a \6ry common method of medical waste disposca)l 6eatment all

Although these are great advantages, landfilling still needs a lot of work to become

a es)rfo? fapse plobl e biota and surroundid&lecosystem.
t fondrom the-waste ped-ensite) hdwater ‘contamihatios

will then become health hazards for those living around the area.[38] Landfills

es that build up over time due to the 8r&8us types of
The Iude[ Botare gotlin )
rene, enzdn S

landfills and not having proper management and treatms

1s a type of highly toxic liquid that is produced through the decomposition of waste

because it ends up causing even more problems to the environment, biota, and

€ tem,

usc

can be reused after being sterilized, such as scalpels, different types of trays used in

hospitals and clinics, patient gowns, and different solid waste containers. It is more

VBN EOSIEIA




even by putting these reusable items through a sterilization process, some harmful

e

i :
i

{

{

microorganisms still a(r:% able to survive and can be detected.[45]

00

that are considered not contaminated or are not produ¢ed from clinical processes.
Paper, plastic, and certain recyclable packaging can be disposed of using this

g that can be recycledGh(Cthe medical
.
M heedinglo S0

aste treatment and disp%aBnethods as

et

method that reigns supreme over all other methods because of the different needs

and abilities of whichever medical facility 1s in question. Many different aspects and

facility will have to make their own decisions on which method best meets their

BN Y Roam
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established protocols
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nonnazardous
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B H PJ7 Ob of d
Autoclave T e Long history, well | Hrgher cost compared to

incineration

e produces b@ @ors

N a < f d r
@ai
chemotherapy treatment
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|

autoclave O x€duce the

/[ =il

Steh ur

O—0O

Esehomi&al—l—{ pracﬁelal

Relatively quick

treatment time

Y5

|

par 0

environment

INV/IISS

| \V/ns

content, presstsk
Rat=x\hinln

are sensitive to heat

e Requires medical waste to

A raUN éﬁ[ﬂﬂ

to consider (such as

temperature, moisture

a 1f1c ti ar[d )

pyrolys1s

F
|

1 JU
( [

Ceirjconve sofid U\
medical wastes into a
combustible gas, which

then can be used in

another
techhology. %
ul fortarger

volume reduction in

waste

]
J

O

|

X

I Cijsiegd
energy and specific

necessary facilities and

trained ope@t&s
i

-
U

ds g

proper facility, train

personnel, and keep the

S

Plasma

|

Can convert organic

and inorganic

tan as as
cytotoxic 7
. <
0 waste erials l

into rock, inert gas,

Uses extremely high

energy

e High costs D ()

eéd-toinyest|d [qt i
{ld(ng the|right facilit}

with the right equipment
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J
J
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I

e Plasma torChes have short

RiAlE

Chemical Proeess—" |
(such as alcohol,

detergents, alkalis,

U JU

s

| a‘w
.
Y
o
B

L)\

mets
Wade rangee{
chemicals that are

available to use for

h cHlofi
ozane

T

ang

jsinfect
sterillization K7

Wa}lyeh‘e&ﬂ-edl $-are Knows]

to produce disinfection by-

problems.

e DBP also detrimental to
the enviro@&g
CANE

\\//] iE

T’jadi ion P o@s

[ JU

| \V/rv
U 2/ N

\

minlals
SLCHIIRY

Ultraviolet

e (Can treat for a wide

range of medical

Y5

|

medical wastewaters

e (Can break cell bonds

Y5

D

( A]

r A (G [

e Cancause a myriad of

cancers

o Need the p@B@ facility
e
st|be trained to

a high standard

e Lacks ability to penetrate
waste bag{ahld kontainers

ecds T be|agcpnpanie

; h@dr

give the best sterilization

results

N

o

I r— (
Cobalt60 £lectrdn
cams D {

|

se$ ga \rf(y t
have a bettyr a <
deéeper capability t

penetrate objects, such

T e T e T e T e B e

and equipment
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killing microorganisms

e Can treat large scale

~

\V/Tu,

e Long term(oy Gyprotected

SRl

health problems

\

e (Cobalt source is limited

* Easily accesyiple by

{lians because of its
degpread pse inmegligal
facilities, which is

dangerous because it can

be used to% “dirty

Fodtr!

into research for €

L

or recycling of the cobalt-

60 pencils 6t%5it reaches

fiay=aidiaagl

1 JU
(Tﬁ

friendly

€ q

O waste v
BU plodesses t%

Mg]je env@ﬁent@\

e Can help reduce the

l o/ Slalfscal @eh‘g’io—nbﬂlb

Higher cost in the long run
since it can only treat small

batches of Wh6te at a time

peds shredders to m
A t@lalr re

treatment

e Needs waste to be wet

e Cannot cofapletely and

[1

7

2.5
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e Most are npDroperly

| e |

effective protocols and

e Workers do not need

highly specialized legislation to keep landfills
O ming in check ()

Lpbw cost 7 and Wate
Chan|be e e if|w <X t@lai

managed with proper Landfill leachate

protocol and legislation e Foul smelling gases from

U
 JU

the decomegs@on of
Ki

nonhazardous and

hazardous medical wastes

pistl
RN/ i<

O [
M N} N Y [ —
epise\and réprocess { Etopomicallyaid |_/< ON ofHer| thedicdl
D environm@ritally 3 te@a ent|meethod|t
practical help in disinfecting and
e Effective in treating sterilizing the reusable

materials. () O

L

gowns, some catheters, Depending on the

scalpels. effectiveness of the

T e T e T e T B e

CD 7 di infeCﬁO@jn d
B Bile=iai

surviving are present
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e O Economgcally a e  Only works J¢r certain

IU =8y [ Oladlm

e Helps reduce waste that requirements in medical or

will otherwise be treatment facilities that

hrown s land render this@@od
& 10 (8] effectivy 1 ig
Sldet, O M)

problems to the

ecosystem and biota

O
a rld Sscs; the medical scetor also-ha;

and environmental problems if not properly managed—People will often argue that

only 15% of medical wastes are considered hazardous, therefore disposal treatments

oblem This isf3
At 1 um@ H
59 of hazardous

as much problems in their disposal treatments as the
yat are harmful to the egyrynment and

rSiiniid

derlying cause to diseases,

contributes to the greenhouse effect, and can be the

cancer included.[50] Landfills and incineration are known to produce furans and
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ent types espiratory problems &nd rancer.[38]
m | M‘ | @ |
rbo oxide, % es. selghses

are related to global warming which has become a pressing matter in the recent

years.[51,52] Some studies have shown that with average tem%e)r%ures rising

O . L
| eople uffering N spitatizations tfrs,
th @rge tion.[53] O a

warming has caused more parasitic diseases to appear Jin regions where they have

never been detected before.[54] This may not seem like a big issue since many can

gnt which can cause theCtansport of
.H
ctoredtican-pe ag

also means that the balance of the biota @Hcosystems

@)t/ |

waste that are considered hazardous are also very important to discuss, as they are

very detrimental to the health of the general public, the environment, and the
blo
d

2] q@ C vg some\similarities when com inQ@dical waste
m n (F_SBO al [in devegloped a e nti HH M
erences in a these con, €Nces OCTT cffe copte at €

environment.

nd d4

personnel. This means that there are more medications that are in circulation in

society.[55] Unfortunately, most civilians are not well educated on how to properly
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in the homes. Many 10w them out

e

Depending on what the disposal method is, these disposed medication could end up

in landfills or be part of the pollutants being emitted by incinerators. If the household

e . thelr o the landfj1s, the S on : nl
e ey
tricky pollutant to the biota in the ecosystems nearbyland could cause medical and
growth problems down the line.[56]

thos ir unwanted medicatio{ by flushing
himperai S G
hat eT\RICIDOLE S 1 he a

or whoever drinks the water to develop unwanted antibiotic resistance. Down the
s because other ways ob%aling with

e

though developed countries may have less issues with the more common treatment

and disposal methods due to more advanced technology, their openness and lack of

t@c@ne another

S-also posebigthreats e

any types of wastes. Medical facilities do not have“the right training or enough

funding to be able to treat their medical wastes and dispose of them correctly and
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Ro tl@a
pollutantsand

treatment and disposal facilities produce.[12,62] A lotof hazardous medical wastes

find themselves dumped in municipal landfills along with all the other types of waste

@) . . @)
oduced Arom all se f society. Yhys scineediesy, btogdysamples,
anatomica sEDa ectious|samples £o ¢ fl H M

other wastes.[59] Many civilians in developing countries frequent the municipal

landfills to scavenge for things they can potentially take and sell for a little bit of

e thQi =
AJLjyiEg n ﬁb ith all the other wasté
u dles p&; ally-hold ‘nfe

civilians scavenging are pricked with the infected needles, they would have a high

0] At the end of the day, all of thesgj'sejles point to
th u d iyhpioy olicie islaf
ROVAECARN S

The past few years have been trying years in all aspects of life for all the nations

Raxing these hazardous @édical wastes

of the world, no matter if the countries are considered developed or developing. The

equipment such as face masks, gloves, single-use protection gowns, COVID-19

antigen tests, and swabs. Civilians also produce a lot more medical waste mostly in

YIEI Yo%




veg 100] /Ahis has put a lot of pfescure in most
city for thg1ast few years|and ot li ii

fully mitigate the problem of medical waste increase.” It goes without say that by

running the disposal f%cjﬂities at full capacities, the harmful by-produ%s ancrease and
ffect the

e
egds tp Invest )

medical waste but also minimizing the detrimental effects of the processes on the

environment, ecosystem, and biota.

' fs|owk 3 % challenges in how thefxecute the
' .ln disposing med .
es” and developing soutri sirsy but-the \common—pos

connected to this global problem: global warming, greenhouse effect, contaminated

soil, contaminated waters, polluted atmosphere, destruction of the ozone layer,

dsttudtio bi ot O (whan health
1SES. re n@ re inyestment
disposat”so t edrcal -wasteof allk

ecosystem, biota, and population would not be harmed by the extreme amount of

BN Y Roaim
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S

abitat, there are

CSivalimig

Dose-effect: “The dose-effect relationship s the Telationship between the dose

b -H firgthat

environment, the ecosystem, and

of harm-producing substances or factors and the severity of their effect on exposed

O . . . QO
org tter.” THhOod | at| this < M merease n the
e ey

This dose-effect relationship is observed at all levelg gf the organization of living

matter: from molecular to population.[105]
C

18|18 o1

t Opulats

IC50: IC50 1s the concentration of a substance that will cause 50% inhibition

of the test subject. It@ essentially a measurement of how effecti& (5 drug 1s in

ihib rtain__bfolagical | or bi ' | ofcdskel |
ofganism {1081 H
acentration” where this is the

NOEC: NOEC is the “No observed effect co
concentration of the substance that will not induce an effect in the test subjects.[106]

=
—

e &f medical waste. Pharmaceu@c@s are meant

everyday.[109] Even though these drugs are meant for human and some animal
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the concentrations are not high and probably will not be any harm to humans, they

can be detrimental to the non-target organisms who come in contact with the

— O
substance/ o1 live 1 n| ecpsyste ]
suibsta 17]@0@pin‘[ s|to why

pharmaceuticals in the environment is because rarel

do these drug exist as single

compounds, but most are found as complex mixtures. Due to the fact that no one can

j{;@y (these
upti A 'mﬁsjl P
st

environment, as long as there is some moisture around, it can dissolves and be

absorbed by the soil o@e ome part of the aqu

atic system. Of coursg, every drug is

DagEd-ON PO ,
a & 1 EG‘ \

studies and experiments, only the acute toxicity of the drugs are tested on the

are the long term effegts these drug

term effects so that there can be an understanding of hew pharmaceuticals can effect

the organisms and what steps need to be taken to prevent the release of these
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elow will be some digcu§Sion on how

' ety 11
ato ugs_(NHA i ¢t jthroug

cyclooxygenase enzymes (COX-1 and COX-2) inhibitions which are part of the

process of making difo%rent prostaglandins from arachidonic acid. %)rcn)e fish have

prostaglandins also are involved in the making of the eggshells of birds.[107] Anti-
' Such @

iflimmatdry( drug

1s 1s not always a b&ﬁlcgwing, since

S

a V. fisheri that had an IC50

paracetamol has been found to be not toxic to the bacte

(inhibition concentration) of high than 550 mg1:.[115]

U

b

S —
13l world. The
ese types of pha

certain microorganising will develop

$rekness that negdg
{ resistant|to fhd dr
then that would be a big problem. In normal situations; antibiotics are known to be

able to do organic damage on microbes.[115,116] Antibiotics can be excreted
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chain.[117] A group of antibiotics that are commonly faken by humans are called
sulphonamides. These types of drugs will stop the growth of chrlorophyll in algae
ndeystand and prevent this fedf)happening

Ehillt=lv]

into the environment have these types of endocrine discuption properties. In aquatic

and land ecosystems, they can accumulate in fish, different reptiles and amphibians,

into the human’s body and effect the human in that way.[107] Below is a table with

=ROBIHM
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WiEIE

cosy

d concentration on orggmi§ms in the
em. 5
S0 RNIE

Pharmaceutical drug
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atigmof tadpole Northern leopand frog
mtmorp ,ﬁ@ ¢ona
' 1 a
reilos, an ua mphip Hyalella

development in the males azteca) >
O 0 00
S|t DR HIM

intersex

O
-cpilept atblogkers, )
phal tic IQ mvolyed inth

(CNS). They are known to be persistent drugs and help to regulate behaviors and

moods. Although used to help humans in a good way, it was shown to affect some
theaq

org Q[i yste s 1D @ odpcti
arbamazepine will cause acuf€ toxicity 1n 1Isms such as

aquatic organ

N
m

Carbamazepine usually have relatively low mobility imSoil that are organically rich,

but studies have found that its mobility increases in soil that is not organically

: [ - O . 00 _
rich. ithlits lo grada s, cambe-found w
S ST

Beta-blockers act pretty much according to theit fame, they block and inhibit

beta-adrenergic receptors in the central nervous system. Fish also have beta-
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ism$ gould

biggest effect on organisms — it causes both acute and

chronic toxicity in Japanese

medaka fish and diffe&e)nt types of crustaceans.[107,119]

yme |of the rdelyuge
' el it

antidepressants. As their name suggests, they inhibit t

n reuptak

reuptake of serotonin in the

brain. This allows for serotonin to stay longer in the brain, thus allowing for the

ong&entratio
s [111,112,114,

R]s are biodegradation fesfstant so they

OB

antidepressants on nénarget

Organisms

EETm

Effect

Crustacean: Dapnhia magna,

Increase mortality

I

@]e)
panidelliEia
ecrease abilify to ¢ and broods per female

Mussels: Dreissena

Spawning and oocyte maturation are influenced.

il

Y RoalHM
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icalsaxe lipig regulators. These are ase@xo decrease

synthesis feedback process. Fibrates work in catabolism, differentiation, and

metabolism of fat. [IO%

have a lot of detrimental effects on many different onganisms. In rodents, fish, and
amphibians, they can block the development of embryos. In daphnids, bacteria, and

an change the body $hipe of certain

to-besome 1 He. es finité r biotal

the ecosystem.[109,111,112,115]

here are

most people do not know the harmful effects of thisltype of medical waste, many

dispose of them in the garbage or down the toilet without a second thought. Increased
. but there

W be beneficial for ve@
0 dec el ! 1n ,

chlorpromazine, diclofenac sodium and propranolol were tested on Daphnia magna

and the\chronje toxicity would be iprfhis organism
S.

R

10mL of test solution and the other type have 10mL ot negative control which was

clean ASTM medium. Daphnia were separated into four groups of five for each
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dramatically change the world in which we live, in all aspects of our lives. Militaries

use weapons that are Oa great hazard to not only infrastructure anéd) 86 imnocent

egdogystem an [TONJTR]
the battld fields a

i viaq Cark CAVE
environment, and the loud explosive sounds cause extreme noise pollution to the

surrounding ecosystem. Habitats are destroyed or altered, the environment becomes

seldom consider the medical waste aspect of armed conflicts. With war comes a

ices and resources, but this also mea%a@increase n

closely monitored and have proper disposals, evenlduring conditions of martial

law.[68] Below are examples of war-torn countries and regions and how medical

we will focus on the medical care and waste aspect. Since the start of the war, more

omes whether due t@@truction or

refugees have gone, demand for all kinds of services have increased, which can lead

VB Yo%




asion of biota habitat)dqd)overuse of

A

quality health care and the absence of proper medical waste treatments. With war

ing the country and even sometimes spilling into neighboring countries, safe
O — 00

takle I ospitals| are C ;

' nt and spac PCQSSATY

as x-rays and surgical procedures) and proper disposal of the different types of

medical wastes produced. Many hospitals are movable, either borrowing farms or

ify, or using collapsible tedfsto set up in
i

properly _disposed at disposal f%i]&ies. But in

cn 10 DC

down the waste disposal cycle, such as cross-contamination, unnecessary injuries to

IRg @ post f the\ wastes, loss of recyc bl frhterial and
uipn ad'Eg)rrd spopal and txeaty H
arcidentified, thes ofts to these probtems are

environment in which the hospitals are found.[69]

St

because of many reasons, including hospitals and clintcs being destroyed, medical

care providers being forced to close down or leave the country, and supply shortages.
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facilities and medical personnel have all been attacked, with many being destroyed

and many healthcarec) workers dying. This further worsens the medical care

Q0O
ayajls the coupttry.[[/5]
ST RS

which is also one of thgways much of medical waste is produced. This also happens

to be a part of the medical care realm that becomes very limited in developing

[76] Because of attacks oh@ledical care

set up medical facilities.[69]

Ever since the war began 2011, the state of the country’s waste management has

growth continues to increase. This has exacerbated the-waste management problem

in the country because more and more waste of all types are being produced, while
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hazardous and nonhazardous waste are thrown in the landfills together with no

reiard to the ramifications of these actions. The result of disposing oglgardous and

O |
aste gether in the
C 0@11 r|11 the region,[33)
also because of the lack of knowledge and resources

o properly train personnel,

educate the public, and not enough financial investment is made in this sector to

dhéc equips
ith the additio
and disposal-service

for the proper handlindaddprocessing

further treat and dispose of them safely.[85]
Before the war began, the Syrian government had a relatively solid system
They had envirdfihental laws

the war, the Syrian leadership decided to set up directerates in various cities across

the country that would oversee the waste management of each city. The directorates
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an
process of waste management in order to be able to draw conclusions to what is

working well and Wh%'[:) needs to be fixed and be able to articulate anél) update that to
far ngw or eotmren11Tto plac
cilg in the citie ;

treatment and disposal management processes.[87]
There was actually a good system and hierarchy implemented before the war

1). The prime minisfe? GVersees the

etailed bel and 1o Yig
13 ) There are € ma 1e8’a) 1sthat-v

Q

cities, or town, or villages that are under the administration of the governate. The

governate councils also need to make sure that the regional waste management
Jof the cities, towns, viftd&es. and rural

e iz
YEIN Yoz
YIEI Yo%







those who live in more rural areas of the city these ¢ontainers do not exist unless

they travel long distan(c:%s to get to one. For the people that do not havce) %r)oper access
ction containers altema
' ed ¢ on_p

, tiieye could be designated(atéas for waste

A

and frequency of their services are all dependent onlthe area in which the people

live. Services varied depending on the demographic of your neighborhood and the
ice m@u@es whether
i

' @ 0 1ghb 0 ost of the se
and prck-uptrucks—The g epop 0

neighborhood and the company or organization in charge of the waste collection.[79]
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services are not frequent @ue to many

could sit out in the open for days at a time before a collection service finally comes

around to pick up all &I)le bags. The long interval between waste coCl%eC%tion causes

sition|of the S y PTVE ouhO that
ble. Waste ha 90 [2 t@ya@la

scavenge for sustenance, ripping the bags apart and s¢aftering waste everywhere on

the streets as they eat. Collection workers do not pick up the scattered trash, only the

is waste scattered all@htdughout the

allaln

into their waste categories, there is the unofficial system of the civilians. Usually,

the poor and needy can be seen rummaging through the waste containers or the

1s plastic, car bo@@ortin cans.
eCtio ecyctableitents

to some industrial facilities to sell for some money. The fact that this type of

cecmeans-there is a market for regyeling, but in
ing that can 0 ovgri
11e of the waste cted in\Ha A1 d psite|ce

“Dir Baalba™. All wastes are transported and dumped at'this place. Even through the

municipality had started efforts in rehabilitating this site, there are still terrible odors
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i1s such a big site, there is still a lot of soil and water pollution as the waste

decomposition leaches into the ground.[79]

O )
orward d| log
s @ stg

environmentally friendly and sustainable waste management work. There is a waste

management system called the integrated solid waste management, which is known

te ighagement across the wot{d [89.90.91]
is that it develo a@ @t%
tioramvest reusig reling oflite

organizations and administrations in the government. They should also be opened to

new types of waste management systems that can help solve their waste treatment

17P] e|time, Ynone
eatméent and K
rricd-out and tor

ier

the city, analyzing the waste composition, predicting how much waste will be

generated based on trends and patterns in the data, and always looking for ways to
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ifdmorg effestivesand less harmful faciliti®@fo treat and
e
pf waste e t. dafig 1S d_toltmi

workers to do their jobs properly. There should also be investment in the education

of the public in term%j)f waste control and management and how their lives, the

SR

forefront of the waste management rehabilitation efforts. In short, there are ways to

improve waste management, which in turn takes care of the population, the

5@ dthe Gidta, but it will take a team effost(o¥ the whole
cratic’ Re ¢ of @ ar

near them, this does not mean all their medical issueslcan be definitively diagnosed

and treated in that same clinic. Hospital personnel need to draw blood and send it
er| meqisal Aaboratories to
bity to gxegut

ton by wat, causin [Tar

medical care facilities dpmpot separate

c ¢ gient edulca

Diseases spread in such a way, land and water contamination increases, and pollution

destroys the surrounding environment. There needs to be a huge effort from the
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thiswegatiye cycle around, but forThgtime being,
RAR Sl
0l71]

The healthcare system in the Congo has always hadts fair share of problems. In

the 1980s, leadership C%f the Congo cut the budgets for education ancc% tcljealth. Since

have to rely on medical consultation fees and medicatign prescriptions. The money

they earn from the medical consultations and prescription of medication are the way

ent and medication, andrhdintain their

resulted in a lot of medical facilities falling apart both financially and physically, not

enough medication in stock to distribute to those who need it, and many of the

v@s@mt enough

Congo 1s known to have a relatively high infant mortality rate and young children

e—in general, has been vegyhigh due to

by the shrapnel from the

explosives. Women were raped and murdered. In the areas of the frontlines of the
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5 orwhatexrer kinds of safe space thgg could find.

sevsilinnElineig

people became malnourished and more easily succumbed to various diseases such

as malaria, cholera, or tuberculosis. AIDS and meningitis were alsodagvalent.[ﬂ]
> ﬂt]ﬁ?ﬂ%
ry continues to rely éd Gltside help

St

nonprofit health organizations will only prolong the country’s fight to stand back up

stainable and effective way of healthcar&[@]
0 the 1/ TRE E he!t b¢
no 0 - l;oM

themselves. A study was done by Van Herp and Geam to get a better overall

understanding of the state of the healthcare system in the Democratic Republic of

thcanre ¢
re in different arcag
ed atthe exposSure

be deducted that the closer the frontlines, the higher the violence and mortality, and

VBN EOSIEIA







medical waste management system is looking qui

O 793 84D (h 891
# sick who did not 322 207 16LO_J 237 198
seek consultation | (36.4%) (23.8%) (20.2%) (28.2%) (22.2%)
TRK ;;7“7[ —I0— T\\//7 oQ
easgn biven
reason
Inability to pay 255 162 83 192 160
fm%%sulta/ﬁs}n_) @9% {1%3%}7 (51.9%) (81.0%@) C)(80.8%)
\SWty to|_pay 252 B};@ 7
1Torme icifie D /HS 3%) (75\M% W@)H (763% T
medicines (46.9%) (5.9%) (11.6%)
PN/ hﬁz ) X ﬂﬂﬂ@\&@@mﬁmr
La 0 ‘ 76 1 1
dJ
L/ "T2I, U I AUl
No confidence in 28 (8.7%) 1 1 (0.6%) 2 15
hggl(gl\perscigl?l =y 1 ((9.\5%) i (O.8%)O C)(7.6%)
\IEW : 20762%) Eg/ M
D) H 0y {r\zm m"ﬂ(rﬁ” F
T Condiltation—not | 5 (5.89%) | % U O g T
regarded as necessary (8.7%) (54.4% (9.7%) (45.5%)
@]e)
Cr the

dire as well.[99] In some

previous studies of the medical waste management systems in the Congo, it was
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medical te mismanagement an@r{@substantial
eINi e current Sjtyd

management system in the Congo.

The study looked at four different hospitals in the Democratic Republic of the

O O
iffergnt aspoc %
e typds of was .H

equipment distributed to its workers.[99] In the four hogpitals, the survey found that

there were thirty different services offered, such as general medicine, internal

th

ymaceutical[wast
ilical)condy td Tatys
Infectious waste were mostly culture tubes and culture_slides from the microbiology

department. Pharmaceutical waste were either antibiotics, empty drug containers, or
and simply tifrdbh away. Of

C{

st

medical wastes produced were the three mentioned already above.[99]

nd-thatthe ot @n adegyate separation of the difjgrent types of
athe haspitals + onl d 255% OF the-waste-wexd separate
¢l es. usya by systénd théthospitdlslus

not used in any of the hospitals in the study (red=anate

ical waste, orange=animal

waste, yellow=bloods and fluids). Containers for sharp waste such as scalpels were
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infectious were also put in bags while liquid infectious wastes did not have their

proper containers, but were just diluted in bleach and then dumped into the sewage

— O . B Q0
S e

One positive point is that the medical wastes in dlljthe hospitals were collected

daily. Though, this is the only positive because after the medical wastes are all

the environment surrounding the hospital. A big reason for the inadequate sorting,

treatment, and disposal of the medical wastes in these four hospitals is because few

a lot of improvement in order to become efficient, effective, and not so harmful to

the surrounding environment. Because the Congo government does not give any
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and 1t 1s because the more detailed the medical wastes are sorted, the more types of

treatment and dlsposal methods are needed to dispose of all the Vanous types of

1tals cly h &
g h hospital, a

into providing multiple medical waste disposal methodg.[102,103]

Unfortunately, because of the lack of funding, the way medical wastes are

ey dlsposed create ha%akds for many
‘ was e [Que ug o je tO 2

the contents of the medical

thinking there is food within, and ingest or get hurt b

waste bags.[99] The medical waste in landfills can seep into the soil or any water
h would bd & risk in the

organizations and countries can step in to help a little; a real turnaround can only

happen if people from every level and sector of the country work together to make
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ca wil{only /mcrease as war rages ofi) Which means
a eatment edical ‘Wwastes_beoausé of_the Ipo 3)

medical sector is one that is often overlooked or underappreciated. It is a hugely

important part of society that can have enormous impact on lives, the environment,

e Jbiotd. | crucfal\that everyone recognizes tHe) fafluence the
qyve in all aspects o : B{i D %
iew has’ already’shown, are-Mmany-d types

harmful by-products such as dioxins and furans that pollute the atmosphere. They

are part of the source of the global warming and greenhouse effect issues. Although

u@ ds o dical waste disposal, there gﬂ@ld be more
king sure| the by u 5 (%
D t thepeoplethe environmient;< —and biota.

There have been studies that show microorganissts growing on supposedly

disinfected and sterilized waste that were put through the autoclaves. Though not the
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show that this method3{nade much

il

the shredder to crunch the waste into smaller items, the autoclave’s high temperature

and steam can reachOmore surfaces of the wastes. After the Wét)steos are done

ant

and| step

days.
Cobalt-60 electron beams is one of the most common methods of medical waste

gamm4 4y it uses to

A=

financial budget, not just for the building of the waste treatment and disposal facility,

but also for the upkeep and maintenance and the training of all the workers who
' ¢ in the develope cduhirles because

metho(d is\used mgr
aking 1 N
ing by w eir tre

The last commonly used medical waste treatment and disposal method is

odshis is probably one of theympst harmful

@bl

sophisticated as the other methods. That is why many-developing countries use this

method. There are not as many stringent rules and regulations to the landfills, and
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because all the nonhazardous wastes and hazardous wastes are all mixed together in

giant hills. There is hﬂéh risk of cross contamination between the digecrjent types of

waste, N feft |to sit inrthe landfill, most\of thewastg
taxic liguids a@a | o|the [sqil, gro -c

can potentially contaminate the soil and water in the| vicinity (agricultural land,

municipal apartments, forests, marshes, etc) and cause many pollution problems

rhal Soplg ¥ avenge for food or {tdfad to sell to
' ﬁloa igh 11 ( gethng Sran g
0 c. he —" ] PC a2 Gd C

landfills are foul, to say the least.

Every country, and even every city, has their own needs. Governments need to
Ad most fit method of-fedlical waste

management in order to bring their countries out of the-edge of environmental crises.
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cig, witlrhow they dispose of the @hwanted or

must be educated. Simply throwing the drugs with normal waste could potentially

be delivering the dru% into landfills where it can leach into the %)iband waters

nea use adv ffectts [in soil\ay
drugs nt ee @ np that the dryg

process, and depending on the solubility and biodegradability of the drug, end up

back in someone’s drinking water. Although people may argue small amounts will

npt way and do the action(thedwaters will
1mag eStNn-high
sewage treatment equipment.

of Congo.
With most of the money going into the war effort and being taken by corruption,

ool althca
¢ lare nQ proper
al facility.

Healthcare facilities have had to become temporary, often borrowing school

buildings, farms, or finding mountains with large enough caves to set up. Many
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g. Since many of the faCilifies are now

ArSY G

not enough space or containers to use for waste sorting.

The Democratic Republic of Congo also is in a rough spot in tC%eC% healthcare

, O
2 ste treatmgnt gygtems, K
h al@r ducation. All

on themselves to make enough money to pay their workgers, maintain their hospitals,

and buy medicine. The money 1s earned through patient consultation fees and

atients do no K
t con tatl QS nd he p A

a'

This results in the hospitals not being able to earn any revenue. So, the Congo has

beenrelying on in rn@o
nfo 7, this 1s(np
coordinatg, p d/exe

always relying on others.

na

| nonprofit organizations to meet the neec&%%ghealthcare.

The medical waste treatment is also in shambles in the Congo. With no funding,

forward, each person needs to do their part in property handling, sorting, treating,

and disposing of wastes, but especially medical wastes. The consequences can be
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