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Abstract	
Microplastic	debris	 in	oceans	around	 the	world	has	been	accumulating	over	 the	 last	
decade,	 with	 concentrations	 reaching	 over	 100	 000	 microplastics	 per	 m3	 in	 some	
areas.	 	 Though	microplastics	 are	 defined	 as	 pieces	 of	 plastic	 debris	 measuring	 less	
than	5	mm	in	diameter,	they	are	possibly	the	most	harmful	litter	found	in	the	ocean.	
Microplastics	 cause	 injury	 and	 death	 to	 marine	 birds,	 mammals,	 fish,	 and	 reptiles.	
These	 small	 pieces	 of	 litter	 not	 only	 block	 feeding	 appendages	 and	 obstruct	 the	
passage	of	 food	through	the	intestinal	tract,	 they	are	also	vectors	for	toxic	chemicals	
that	end	up	in	the	stomachs	of	marine	animals	and	bioaccumulate	through	the	trophic	
levels.	Banning	microbeads	from	all	cosmetics,	a	primary	source	of	microplastics,	is	a	
good	 start	 to	 eliminating	 them	 from	 the	 earth’s	waterways.	 Each	 year,	 80	 tonnes	 of	
microplastics	from	cosmetics	such	as	exfoliates	and	toothpastes	end	up	in	the	ocean.	
Microbeads	 found	 inside	 cosmetics	 are	 not	 vitally	 important	 to	 the	 function	 of	 the	
product	and	make	up	a	significant	portion	of	the	microplastics	found	in	the	ocean.	The	
most	effective	way	to	 immediately	decrease	the	accumulation	of	microplastics	 in	the	
ocean	would	be	to	eliminate	them	from	all	cosmetics.	

	
1.	Introduction	
Plastics	in	the	ocean	have	received	much	attention	from	the	scientific	community	as	
well	as	from	the	media	for	a	plethora	of	harmful	effects	that	they	impose	on	marine	
species.	 In	 the	 last	 decade,	 concern	 about	 the	 accumulation	 of	 this	 new	 kind	 of	
plastic	arose,	one	that	can	primarily	be	sourced	back	to	household	cosmetics	(Cole,	
Lindeque,	Halsband,	&	Galloway,	 2011).	Microplastics	 are	 defined	by	 the	National	
Oceanic	 and	Atmospheric	Administration	 (NOAA)	 as	plastic	 debris	measuring	 less	
than	 5	 mm	 in	 diameter.	 During	 the	 past	 50	 years	 microplastics	 have	 been	
accumulating	in	the	planet’s	oceans	and	waterways,	with	maximum	concentrations	
reaching	over	100,	000	microplastics	per	m3	(Wright	et	al.,	2013).	
	
The	increasing	concentration	of	microplastics	 in	the	ocean	is	a	multi-faceted	issue,	
because	 of	 their	 capability	 to	 block	 animals’	 feeding	 appendages,	 absorb	 toxic	
chemicals,	and	bioaccumulate.	These	are	all	harmful	properties,	but	this	paper	will	
examine	 the	 resulting	damage	when	 the	 three	 factors	 are	 combined.	 80	 tonnes	of	
microplastics	originating	from	cosmetics	are	dumped	into	the	earth’s	oceans	every	
year,	 (Shim	 et	 al.,	 2015)	with	 largely	 unmeasured	 effects	 on	 the	 biodiversity	 and	
resilience	of	aquatic	ecosystems.	
	
The	 accumulation	 of	 microplastics	 in	 the	 ocean	 is	 a	 topic	 that	 has	 only	 been	
extensively	researched	within	the	last	ten	years,	so	there	are	some	large	gaps	in	our	
understanding	of	their	impacts	on	aquatic	organisms.	It	is	difficult	to	determine	the	
origin	 of	 microplastics	 once	 they	 are	 found	 in	 the	 ocean,	 making	 it	 difficult	 to	
estimate	 the	 proportions	 coming	 from	 different	 sources.	 Long-term	 effects	 of	
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microplastics	on	aquatic	species	are	still	primarily	unknown,	and	it	is	still	uncertain	
if	 aquatic	 organisms	 can	 eventually	 rid	 themselves	 of	 ingested	microplastics,	 or	 if	
the	 microplastic	 particles	 themselves	 bioaccumulate	 as	 do	 organic	 chlorides	 and	
heavy	metals.	The	threshold	levels	of	tolerance	for	microplastic	accumulation	in	the	
stomachs	 of	 different	 species	 have	 not	 yet	 been	 established,	 metrics	 that	 could	
inform	the	determination	of	a	safe	threshold	number	of	microplastics	to	be	released	
into	the	ocean.	
	
This	paper	will	discuss	a	number	of	opposing	scientific	opinions,	such	as	the	debate	
as	to	whether	or	not	colour	is	a	factor	in	ingestion	rate	of	microplastics.	Lazar	et	al.	
(2011)	reported	that	Loggerhead	sea	turtles	do	not	discriminate	by	colour	while	a	
paper	by	Wright	et	al.	(2013)	claimed	that	colour	is	in	fact	a	factor	in	ingestion	rate	
of	 microplastics.	 While	 reviews	 have	 been	 published	 on	 microplastics	 more	
generally,	 this	 paper	 will	 focus	 specifically	 on	 microplastics	 originating	 from	
cosmetics,	and	will	synthesize	several	studies	on	their	 location,	the	 level	of	 impact	
that	they	have	on	aquatic	species,	and	the	quantity	of	microplastics	in	the	ocean	that	
originate	 from	 cosmetics.	 The	 purpose	 of	 this	 paper	 is	 to	 illustrate	 that	 banning	
microbeads	from	all	cosmetics,	a	primary	source	of	microplastics,	would	be	a	good	
starting	 point	 for	 eliminating	 them	 from	 the	 earth’s	waterways.	 The	 necessity	 for	
the	 removal	 of	 microplastics	 from	 cosmetics	 will	 be	 justified	 by	 outlining	 how	
microplastics	cause	extreme	amounts	of	damage	to	all	 levels	of	the	food	chain	and	
by	 demonstrating	 that	 eliminating	 microplastics	 from	 the	 cosmetics	 industry	 in	
particular	 is	 the	 most	 logical	 and	 efficient	 approach	 in	 the	 reduction	 of	
microplastics.	

	
2.	Background	on	Microplastics	

The	elimination	of	microbeads	from	cosmetics	is	the	first	step	of	many	that	should	
be	 taken	 to	 reduce	 the	 high	 concentrations	 of	 harmful	 microplastics	 in	 aquatic	
organisms	 and	 their	 environments.	 Microplastics	 originate	 from	 other	 sources	 as	
well,	 such	 as	 synthetic	 fibers	 in	 clothing,	 beach	 litter,	 broken-down	 plastic	waste,	
and	 plastic	 manufacturing,	 which	 will	 be	 more	 of	 a	 challenge	 to	 regulate.	
Microplastics	originating	from	cosmetics	do	not	have	a	long	history,	with	their	first	
appearances	 in	personal	 care	 items	being	approximately	50	years	ago.	Since	 then,	
they	have	been	used	in	facial	scrubs,	toothpaste,	makeup,	and	many	other	kinds	of	
household	cosmetics	and	beauty	products.	Recently,	awareness	about	the	dangers	of	
microplastics	 has	 been	 increasing,	 and	 several	 companies	 such	 as	 Colgate-
Palmolive,	L’Oreal,	Procter	&	Gamble	and	Johnson	&	Johnson	have	banned	the	use	of	
microbeads	in	their	products	(Plastic	Soup	Foundation,	2016).	This	paper	addresses	
the	use	of	microplastics,	defined	as	small	pieces	of	plastic	measuring	less	than	5	mm	
in	diameter,	but	also	addresses	microbeads,	a	sub	category	of	microplastics	which	
describes	manufactured	 round	plastic	 beads	used	 in	 cosmetics	 (pictured	below	 in	
Figure	1.).		
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Figure	 1.	 Scanning	 electron	 microscopy	 of	 a	 microbead	 found	 in	 a	 facial	 scrub,	

magnified	by	9000x,	16000x,	and	9000x	respectively	(Napper	et	al.,	2015).	
	
2.	Why	Target	Microplastics	in	Cosmetics?	

Cosmetic	microplastics	 are	 the	easiest	 to	 eliminate,	 and	 their	 removal	will	 greatly	
reduce	 the	 number	 of	microplastics	 found	 in	 the	 ocean.	 Over	 92%	 of	 the	 ocean’s	
plastics	 consist	 of	 microplastics,	 with	 commercial	 shower	 gels	 and	 cosmetic	 face	
peelings	 being	 the	 major	 sources	 (Liebezeit	 and	 Dubaish,	 2013).	 Microplastics	
quickly	spread	through	the	ocean	via	ocean	currents,	but	they	are	primarily	 found	
on	 the	surface	of	 the	water	 in	coastal	 regions:	 zones	 that	are	easily	accessible	not	
only	 to	 aquatic	 organisms	 but	 also	 to	 seabirds	 (Stolte	 et	 al.,	 2015).	 For	 each	
organism,	there	is	a	threshold	level	of	microplastics	ingested	at	which	health	of	the	
organism	becomes	compromised.	It	is	vitally	important	to	discover	these	threshold	
concentrations	in	order	to	regulate	the	quantities	of	microplastics	released	into	the	
oceans.	 Because	 of	 the	 ubiquitous	 nature	 of	 marine	 microplastics,	 and	 because	
Stolte	 et	 al.	 (2015)	 found	 them	 to	 be	 so	 accessible	 to	marine	 life,	 the	 removal	 of	
microplastics	from	cosmetics	is	critical	to	protect	the	health	of	all	organisms	living	
near	the	surface	of	the	sea.		
	
3.	The	Ingestion	of	Microplastics	by	Marine	Organisms	

Because	of	their	size,	microplastics	are	easily	ingested	by	marine	organisms	where	
they	 then	block	 feeding	appendages	and	obstruct	 the	passage	of	 food	 through	 the	
intestinal	 tract	 (Wright	 et	 al.,	 2013).	 Colour	 also	 plays	 a	 role	 in	 the	 frequency	 of	
ingestion	 of	 microplastics.	 Most	 microplastics	 are	 the	 colour	 of	 plankton,	 and	
marine	animals	have	a	difficult	time	telling	them	apart,	often	accidentally	ingesting	
microplastics	instead	of	food	containing	the	nutrients	vital	to	their	health	(Wright	et	
al.,	2013).	
	
Concentrations	of	 small	marine	debris	were	measured	 in	 the	digestive	 systems	of	
Loggerhead	 sea	 turtles	 in	 the	Adriatic	 Sea,	 and	 five	percent	 of	 the	 loggerhead	 sea	
turtles	carried	marine	debris,	of	which	69%	consisted	of	plastics	(Lazar	et	al.,	2011).	
The	study	was	conducted	by	collecting	 the	carcasses	of	54	Loggerhead	sea	 turtles	
found	 in	 the	 eastern	 Adriatic	 Sea.	 The	 digestive	 systems	 of	 the	 turtles	 were	
removed,	preserved	 in	 formaldehyde,	and	 then	dried.	The	microplastics	 inside	 the	
digestive	 systems	 of	 the	 turtles	 were	 then	 removed,	 weighed,	 and	 classified	 by	
colour	and	size.	The	study	revealed	that	microplastics	sometimes	pass	through	the	
digestive	system	many	times	without	harming	the	animal,	but,	depending	on	their	
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orientation,	the	microplastics	get	caught	in	the	stomach	and	can	cause	the	death	of	
the	 animal.	A	 stranded	 female	Loggerhead	was	 found	with	15	debris	 items	 in	her	
stomach,	which	occupied	the	majority	of	the	stomach’s	 lumen,	which	is	the	hollow	
path	from	the	stomach	to	the	esophagus.	Researchers	hypothesized	that	the	death	of	
the	sea	turtle	was	due	to	ingestion	of	plastic	debris,	specifically	microplastics	(Lazar	
et	 al.,	 2011).	 Loggerhead	 sea	 turtles	 are	 listed	 as	 an	 endangered	 species,	 and	 the	
elimination	of	microplastic	inputs	into	the	ocean,	and	specifically	the	elimination	of	
microbeads	in	cosmetics,	would	help	the	species	recover.	Unlike	the	study	by	Wright	
et	al.	(2013),	Lazar	et	al.	(1991)	found	that	the	Loggerhead	turtles	did	not	seem	to	
show	 any	 colour	 preference	 in	 the	 ingested	 plastics.	 Further	 studies	 should	 be	
conducted	on	the	feeding	preference	for	a	variety	of	aquatic	animals	to	test	whether	
certain	microplastic	 colours	 are	preferred.	Given	 the	 challenges	of	 eliminating	 the	
release	 of	 microplastics	 entirely,	 knowing	 the	 most	 dangerous	 colour	 of	
microplastics	 to	 release	 into	 the	ocean	would	 reduce	 the	harm	 to	marine	 life.	 For	
those	microplastics	that	are	not	banned,	at	least	initially,	one	could	regulate	against	
microbeads	of	preferred	colours.	
	
Another	study	on	Loggerhead	turtles	conducted	by	Campani	et	al.	(2013)	found	that	
surprisingly,	despite	a	high	number	of	microplastics	found	in	the	turtles,	none	of	the	
turtles	showed	signs	of	sickness.	However,	 in	 this	study	 the	 turtles	were	captured	
alive,	and	some	were	juveniles.	Microplastics	build	up	in	the	digestive	system	over	
years,	 and	 it	 is	 likely	 that	 the	microplastics	 had	 not	 been	 inside	 the	 animals	 long	
enough	to	accumulate	and	cause	harm.	
	
Many	studies	have	been	conducted	on	microplastic	ingestion	in	bivalves,	because	of	
their	filter	feeding	activity.	The	Mytilus	edulis,	otherwise	known	as	the	Blue	Mussel,	
was	 studied	 after	 the	 ingestion	 of	 microplastics.	 Blue	 Mussels	 were	 found	 to	
accumulate	microplastics	in	the	gut,	specifically	in	the	digestive	cavity	and	tubules.	
Particles	of	polystyrene	traveled	from	the	gut	and	into	the	circulatory	system	of	the	
Blue	Mussel	within	three	days,	and	remained	in	the	circulatory	system	for	upwards	
of	 48	 days.	 The	mussels	 were	 found	 in	 Port	 Quinn,	 Cornwall,	 and	 were	 carefully	
removed	from	the	sea	and	brought	to	the	lab	where	they	were	exposed	to	0.51	g/L	
of	polystyrene	microplastics,	or	a	control	treatment	with	no	microplastics	(Browne	
et.	al,	2008).	Since	the	plastics	stay	in	the	mussels’	circulatory	systems	for	such	an	
extended	period	of	 time,	 their	predators	are	at	 risk	of	digesting	 the	plastics	when	
they	eat	 the	mussels.	 60%	of	 the	particles	 ingested	by	 the	Blue	Mussel	 that	made	
their	way	from	the	gut	cavity	to	the	hemolymph,	a	fluid	found	in	most	invertebrates	
that	is	equivalent	to	blood,	were	approximately	3.0	µm	(Browne	et.	al,	2008),	a	size	
that	is	commonly	found	in	cosmetics	(Liebezeit,	2012).	The	small	particles	are	more	
easily	phagocytosed	because	the	lysosomes	can	only	accept	a	certain	size	of	particle.	
The	term	phagocytosis	is	referring	to	the	process	of	a	bigger	cell	folding	in	around	a	
smaller	cell	and	ingesting	it.	
	
In	both	the	Loggerhead	turtle	study	and	the	Blue	Mussel	study,	microplastics	were	
found	to	accumulate	similarly	even	though	structurally	 the	 two	studied	organisms	
are	 extremely	 different,	 indicating	 that	 microplastics	 have	 the	 potential	 to	 effect	
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many	different	types	of	 feeders	through	the	food	chain.	Only	the	study	on	mussels	
looked	 at	 the	 length	 of	 time	 that	 microplastics	 stay	 in	 the	 organism,	 which	 is	
something	 that	 would	 be	 beneficial	 to	 study	 in	 turtles	 as	 well	 as	 other	 types	 of	
feeders	in	the	aquatic	ecosystem.	The	methods	of	the	two	studies	are	quite	different,	
as	 the	 Loggerhead	 turtle	 study	 examined	 microplastic	 concentrations	 that	 were	
accumulated	during	 the	 turtle’s	 lifetime,	while	 the	mussel	 study	 focused	primarily	
on	 the	 ability	 for	 mussels	 to	 take	 up	 microplastics	 and	 retain	 them,	 and	 the	
microplastics	the	study	were	exposed	to	the	mussels	in	a	lab.		

	
4.	 The	 Sorbtive	 Properties	 of	 Microplastics	 and	 the	 Resulting	 Impacts	 on	
Marine	Life	

Microplastics	 are	 capable	 of	 absorbing	 toxic	 chemicals	 from	 the	 ocean,	 and	 the	
microplastics’	 ability	 to	 travel	 from	 the	 gut	 to	 the	 blood	 stream	 provides	 the	
chemicals	 a	 route	 from	 the	 ocean	 into	 the	 circulatory	 system.	 A	 study	 about	 the	
ingestion	 of	 microplastics	 by	 loggerhead	 turtles	 found	 that	 plastics	 can	 carry	
lipophilic	 chemicals	 such	 as	 persistent	 organic	 pollutants	 (POPs)	 as	 well	 as	
phthalates	and	bisphenol	A,	which	have	 the	potential	 to	affect	different	organisms	
inhabiting	 the	 sea	 (Campani	 et	 al.,	 2013).	 Microplastics	 are	 therefore	 vectors	 for	
toxic	chemicals	that	end	up	in	the	stomachs	of	marine	animals	(Li	et	al.,	2015).	
	
Because	 of	 their	 large	 surface	 areas	 relative	 to	 size,	microplastics	 can	 easily	 sorb	
and	 release	 toxins.	 Some	 toxins	 proven	 to	 be	 harmful	 that	 can	 be	 found	 in	
microplastics	 include	 Polychlorinated	 biphenyls	 (PCBs)	 and	 polycyclic	 acromatic	
hydrocarbons	(PAHs)	(Rios	et	al.,	2007).	If	a	planktivirous	fish	(a	fish	that	feeds	on	
plankton)	ingests	a	small	amount	of	microplastics,	the	toxins	inside	may	not	heavily	
affect	 it.	Higher	 through	 the	 trophic	 levels,	 the	planktivorous	 fish’s	predators,	 and	
their	apex	predators	(top	predators	of	the	food	chain),	such	as	tuna,	squid,	toothed	
whales,	seabirds,	and	fur	seals	that	have	ingested	many	of	these	planktivorous	fish	
can	end	up	with	deadly	concentrations	of	POPs	in	their	stomachs.	
	
In	 a	 study	 conducted	along	 the	 coastline	of	Australia,	microplastics	were	 found	 in	
the	 stomachs	 of	 southern	 bluefin	 tuna.	 The	 researchers	 for	 this	 study	 took	 seven	
trips,	 each	 of	 which	 contained	 three	 15-minute	 net	 tows.	 The	 collected	 pieces	 of	
plastic	 were	 then	 sorted	 and	 measured	 in	 a	 series	 of	 graduated	 dishes.	 It	 was	
concluded	 that	 the	 microplastics	 were	 coming	 from	 the	 bluefin	 tuna’s	 prey:	
myctophid	fish	(Riesser	et.	al,	2013).	
	
Another	 study	 collected	 samples	 from	 the	 North	 Pacific	 Gyre,	 California,	 Hawaii,	
Guadalupe	Island,	and	the	regurgitated	stomach	contents	of	an	Albatross	colony	to	
look	 for	 POPs	 that	 were	 absorbed	 by	 microplastics.	 Water	 samples	 from	 these	
regions	 were	 taken	 into	 glass	 jars	 and	 then	 the	 compositions	 of	 the	 discovered	
microplastics	 were	 identified	 by	 the	 use	 of	 infrared	 spectroscopy.	 The	 total	
concentration	of	PCBs	in	microplastics	was	found	to	be	27-960	ng/g	of	water,	and	
the	total	concentration	of	DDT	(a	synthetic	organic	compound	commonly	used	as	an	
insecticide)	was	 found	 to	 be	 22-7100	 ng/g	 of	water.	 PAH’s	 ranged	 from	 39-1200	
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ng/g,	 and	 aliphatic	 hydrocarbons	 ranged	 from	 1.1-8600	 μg/g	 (Rios	 et	 al.,	 2007).	
These	 ranges	of	 concentrations	are	 fairly	broad,	with	 the	 smaller	 side	being	 fairly	
harmless	and	the	larger	side	being	quite	toxic.	Bioaccumulation	refers	to	the	event	
in	 which	 toxins	 present	 in	 the	 ocean	 are	 absorbed	 in	 small	 amounts	 by	
microplastics.	 The	 levels	 of	 chemical	 toxicity	 in	 the	 organisms	 increase	with	 each	
level	in	the	food	chain.	All	concentrations	have	the	potential	to	be	dangerous,	if	they	
are	 bioaccumulated.	 The	 study	 is	 confirmation	 that	 microplastics	 are	 vectors	 for	
POPs	 and	 demonstrates	 that	 they	 are	 extremely	 dangerous	 for	 aquatic	 species	
because	of	their	ability	to	transport	toxins	to	the	bloodstream.	The	studies	by	Lazar	
et	 al.	 (2011)	and	Browne	et	 al.	 (2008)	previously	discussed	 in	 this	paper	 indicate	
that	 microplastics	 already	 accumulate	 in	 large	 concentrations	 in	 the	 stomachs	 of	
aquatic	 organisms,	meaning	 that	 the	 POPs	 residing	 in	 those	 accumulated	 plastics	
will	occur	in	higher	concentrations,	and	have	the	potential	to	cause	major	harm	to	
entire	aquatic	ecosystems	(Rios	et	al.,	2007).	
	
5.	Nutrient	Dilution	and	Buoyancy	in	Mesopelagic	Fish	Caused	by	
Microplastics	

Along	with	their	ability	to	block	feeding	appendages,	microplastics	can	also	perform	
nutrient	dilution,	and	accumulate	in	the	stomachs	of	aquatic	animals	-	giving	them	a	
sense	of	satiation	reducing	their	intake	of	nutrients	(Wright	et	al.,	2013).	Forty-four	
percent	of	all	seabirds	pick	up	and	ingest	plastics	that	were	mistaken	for	food	from	
the	surface	of	the	ocean	(Riesser,	2013).	Increased	buoyancy	of	microplastics	causes	
mesopelagic	fish	to	have	difficulty	returning	to	deeper	waters	(Wright	et	al.,	2013).	
These	issues	are	less	explored,	and	should	be	studied	more	closely	in	the	future.		
	
6.	Conclusions	

Many	 cosmetic	 companies	 have	 already	 begun	 eliminating	microbeads	 from	 their	
cosmetic	 lines,	 and	 with	 increasing	 research	 and	 support	 many	 more	 will	 follow	
suit.	New	and	exciting	research	is	being	conducted	about	finding	ways	of	reducing	
the	impacts	of	the	presently	existing	microplastics	 in	the	ocean.	Due	to	their	small	
size	microplastics	 are	 extremely	difficult	 to	 remove	once	 they	have	been	 released	
into	the	water,	but	new	research	suggests	that	microplastics	could	be	carried	to	the	
bottom	of	the	sea	via	phytoplankton	aggregates.	If	microplastics	were	kept	from	the	
surface	of	the	water,	they	would	become	less	accessible	to	many	seabirds	and	other	
aquatic	organisms	that	feed	close	to	the	surface	of	the	water.	The	concentration	of	
microplastics	would	be	 lower	on	 the	 surface	and	marine	organisms	would	be	 less	
likely	to	encounter	deadly	concentrations	of	microplastics.	Since	marine	animals	are	
able	 to	withstand	 low	 levels	 of	microplastics	 in	 their	 systems	 (Long	 et	 al.,	 2015),	
these	 marine	 organisms	 and	 their	 ecosystems	 would	 be	 healthier.	 It	 would	 be	
beneficial	 for	 a	 study	 to	 be	 conducted	 on	 the	 ability	 of	 phytoplankton	 to	 carry	
microbeads	to	the	bottom	of	the	ocean,	considering	it	is	a	possible	way	to	clean	up	
the	microplastics	that	are	already	present	in	the	ocean.	Researchers	could	perform	
controlled	tests	in	a	deep-water	tank	such	as	the	Aquatron	at	Dalhousie	University,	
and	place	microbeads	as	well	as	phytoplankton	in	the	tank	to	see	how	they	interact.	
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Because	 of	 the	 known	 combined	 negative	 impacts	 of	 microplastics	 on	 marine	
organisms,	 as	 well	 as	 the	 potential	 additional	 unknown	 implications,	 microbeads	
should	be	completely	banned	from	all	cosmetics.	Microplastics	have	been	found	to	
block	 animals’	 digestive	 systems,	 absorb	 toxic	 chemicals	 from	 the	 ocean	 and	
introduce	 them	 into	 marine	 life,	 accumulate	 in	 toxic	 concentrations	 through	 the	
trophic	 levels,	 cause	 nutrient	 dilution,	 and	 possibly	 prevent	marine	 animals	 from	
returning	to	the	deep	sea.	This	paper	analyzed	the	combined	effects	of	all	of	 these	
negative	 implications	 of	 microplastics,	 and	 found	 that	 any	 efforts	 to	 reduce	
microplastic	uptake	in	the	ocean	would	reduce	threats	to	the	health	of	many	aquatic	
organisms	 throughout	 the	 marine	 food	 web.	 The	 banning	 of	 microplastics	 in	
cosmetics	 is	 the	 easiest,	 cheapest,	 and	 fastest	 way	 to	 reduce	 microplastic	
concentrations	in	the	ocean.		
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