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F1 BBFHNLEAMHHOANEBREELA
Table 1 Health hazard classification of Organic Light-Emitting Materials (OLEMs)

£ % Gt 1T 16 Ui ] A LR RN 2 AR B L/ %
Hazard classifications Hazard statement Number of OLEMs Percentage of OLEMs/ %
H311 Toxic in contact with skin 3 3.2
H312 Harmful in contact with skin 8 8.5
H315 Causes skin irritation 48 51.1
H317 May cause an allergic skin reaction 5 5.3
H318 Causes serious eye damage 9 9.6
H319 Causes serious eye irritation 47 50.0
H331 Toxic if inhaled 3 3.2
H332 Harmful if inhaled 10 10. 6
Moy g ety o b om0 »
H335 May cause respiratory irritation 42 44.7
[13]

Note: hazard classifications are coded according to the Globally Harmonized System of Classification and Labelling of Chemicals
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Table 2 Definitions of input variables in the quantitative structure-property relationship model

LN Ty & X 2% ik
Input Definition Reference
ATS1m Broto-Moreau autocorrelation-lag 1/weighted by mass [21]
ATS2m Broto-Moreau autocorrelation-lag 2/weighted by mass [22]
GGI3 Topological charge index of order 3 [23]
GGI5 Topological charge index of order 5 [24]
ATS7e Broto-Moreau autocorrelation-lag 7/weighted by Sanderson electronegativities [25]
AATS5v Average Broto-Moreau autocorrelation-lag 5/weighted by van der Waals volumes [26]
MATS2s Moran autocorrelation-lag 2/weighted by I-state [27]
ATSS8p Broto-Moreau autocorrelation-lag 8/weighted by polarizabilities [28]
GATST7i Geary autocorrelation-lag 7/weighted by first ionization potential [29]
ATSC3i Centered Broto-Moreau autocorrelation-lag 3/weighted by first ionization potential [30]
AATS3v Average Broto-Moreau autocorrelation-lag 3/weighted by van der Waals volumes [31]
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Table 3 Comparison of performance in predicting the exposure
hazards of OLEMs between the newly developed quantitative

structure-property relationship model and existing models

Unit: %
BoR ek dsee mmpe PHIER O BULH
Models ACC SEN SPE PPV NPV
STopTox 58.0 87.3 9.1 61.5 30.0
VEGA 57.0 80.0 15.2 63.2 29.4
QSAR
Toolbox 45.3 24.5 78.8 65.0 39.4
QSPR 82.1 88.9 70.0 84.2 77.8

x4 FHENEEMRXRERESAFTEEI OLEMs
N & M B U BE 71 LE R

Table 4 Comparison of performance in predicting the inhala-
tion hazards of OLEMs between the newly developed quantita-

tive structure-property relationship model and existing models

Unit: %
pow e homme gewee RIS PR
Models ACC SEN SPE PPV NPV
STopTox 61.4 64. 4 58.1 61.7 61.0
RespiraTox  55.6 96. 8 0.0 56.6 0.0
QSPR 82.1 80.0 84.6 85.7 78.6
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Assessment of Exposure and Inhalation Hazards of Organic
Light - Emitting Materials Based on a Quantitative Structure -
Property Relationship Model

CHEN Ruifeng"*,FENG Jingjing’" " MO Ling*,JIANG Qianwen’, HUANG Liangliang',
LIAO Jianxiong'*" "

(1. Guangxi Key Laboratory of Theory and Technology for Environmental Pollution Control, Guilin University of Technology,
Guilin., Guangxi, 541006, China; 2. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guan-

gxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,China)

Abstract: Recent studies have shown that some Organic Light Emitting Materials (OLEMs) are persistent
and bioaccumulative. With the aim of identifying the potential hazards of OLEMs to human health, patent re-
trieval was carried out to establish a list of 1 988 OLEMs. A Quantitative Structure-Property Relationship
(QSPR) model was developed based on the information of 94 OLEMs included in the Classification and Labe-
ling Inventory (C&L Inventory). Euclidean distance,molecular descriptor standardization and kernel density
estimation were employed to define the applicability domain of the model,and the potential exposure and in-
halation hazards of 1 894 OLEMs that were not included in the C&.L Inventory were predicted. The results
indicated that 1 652 OLEMs might pose hazards to human health through exposure, while 1 612 OLEMs
could potentially compromise human health via respiratory intake. The findings provide a theoretical basis for
the identification of chemicals in prioritized control and the environmental management of emerging chemical
substances.

Key words: Organic Light-Emitting Materials (OLEMs) ; quantitative structure-property relationship; health

hazard;kernel density estimation
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