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Hidden Threats in Plastic Baby Bottles.
Characterization of Microplastics Release and Risk Assessment

GUO Qing, WANG Yanhua” , YANG Shuo, LI Nanxi, QIAN Yilin

(School of Geography and Tourism ,Shaanxi Normal University » Xi'an , Shaanzxi 710119 ,China)

Abstract In recent years,microplastics(MPs) have been detected worldwide and become current research
hotspot. The potential health impacts of MPs on human beings have also garnered significant attention.
However, there is a scarcity of research on the release of MPs from plastic baby bottles and the associated

health and ecological risks. Consequently, this study selected plastic baby bottles from three high-selling brands
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with different materials [ polypropylene ( PP), silicone rubber (SR), and polyphenylene sulfide (PPSU) ] and
subjected them to dynamic cyclic aging experiments. The released MPs were analyzed using a fully
automatic inverted fluorescence microscope. The results indicated that all three types of plastic baby
bottles released substantial amounts of MPs after the aging cycle, with the silicone rubber bottles releasing
the highest cumulative amount(10. 70X 10° particles/L). The single release quantity of MPs from the PP
bottles increased with the number of aging cycles,with Brand 2's silicone rubber nipple releasing the most
MPs cumulatively(2. 01 X10° particles/L). Among the MPs released by the three types of bottles, particles
sized between 0. 5—5 pm constituted the majority(84.02%). Infants using silicone rubber bottles had the
highest daily intake of MPs(2 811. 67 particles/kg) ,and infants aged 0-1 month had the highest daily intake
of MPs among all age groups assessed,suggesting that newborns may be at higher risk of MPs exposure.
The non-carcinogenic risks of MPs released by the three types of bottles to human health were within
acceptable ranges. However, the ecological risk posed by MPs released into the environment from silicone rubber
bottles after 12 months of use was extremely high. These findings will provide theoretical basis and data foundation for

further understanding of the health impacts of MPs on infants and their potential ecological risks to the environment.
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Figure 1 Operational flowchart(a. Collection of MPs cumulatively released from baby bottles,b. Collection of MPs released

from a single aging process of baby bottles,and c. Collection of MPs cumulatively released from nipples).
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Figure 2 MPs counting using the five-point sampling method.
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Figure 3 Cumulative release of MPs from three types of

plastic baby bottles after 12 months of simulated use.
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Figure 6 Particle size proportion of MPs released after 12 months of simulated use by three types of plastic baby bottles.
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Figure 8

Particle size proportion of MPs cumulatively released after 12 months of

simulated use by three brands of silicone rubber nipples.
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Table 3 Daily intake of MPs in infants of different ages

/(particles « kg™ 1)

Baby bottle materials 0—1 month 1—2 months

2—4 months 4—6 months 6—8 months 8—12 months
SR 3 265. 56 3 206.18 3 165. 08 3 220. 82 2 074.59 1 937.80
PP 2 476.67 2 431. 64 2 400. 46 2 442.74 1573.41 1 469.67
PPSU 1 918.89 1 884. 00 1 859. 85 1 892. 60 1219.06 1138.68
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1V 389 0 T 42 32 AR 00 AU L 26 B = FobE 5T i 48 R

WL AR 0 AR felt B 35 35 9 I B0 KU . SR
T3 o X6 A [ felE B 1) B ) 90 114 B s 1 3 2R BOE AT
PO A WL 2 — 4> SE ] 19 B . = bkt o i) WA E
IR 1A H 5 W AR 8 T AR B0 X B B
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Figure 9 Target hazard quotient of MPs released by three types of plastic baby bottles.
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Figure 10 Pollution load index of MPs released by three types of plastic baby bottles.
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