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Abstract

The laboratory is one of the rooms that frequently uses chemicals during operational research
or scientific experiments. Chemicals have the potential to harm humans, animals, property, and the
environment due to improper use, chemical spills, and a lack of management systems. Therefore,
effective chemical management is necessary to reduce the impact of hazardous chemicals on human
health and the environment. The purpose of this study was to develop a chemical management
system for the Central Laboratory, Preclinical Science Center, Faculty of Medicine, Thammasat
University. The evaluation was conducted using the ESPRelL Checklist, and satisfaction with the
draft chemical handling was assessed by medical scientists. Additionally, training and knowledge
assessment of chemical management in the laboratory were immplemented in the study. The
results showed that before and after the application of the draft, the average satisfaction scores
were 4.57 and 4.84, respectively, with no significant increase in satisfaction. Furthermore, after the
training, the participants’ average evaluation scores significantly increased from 9 to 14 (P < 0.05),
indicating an improvement in their knowledge of chemical management. In conclusion, chemical
handling and training are beneficial for enhancing the chemical knowledge and management skills
of medical scientists. The draft chemical handling and chemical management training will provide
guidance for the development of laboratory safety management in accordance with the standard

of Enhancement of Safety Practice of Research Laboratory in Thailand (ESPRel).

Keywords: Chemicals; Work manual; Laboratory safety standards
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Table 1  General information about survey respondents is analyzed in a checklist format using fre-

quency distribution and percentage calculation

No. Sex Position Education degree
1 Female Support staff Bachelor’s degree
2 Female Support staff Master’s degree
3 Female Support staff Bachelor’s degree
a Male Support staff Bachelor’s degree
5 Female Support staff Bachelor’s degree
6 Female Support staff Master’s degree
7 Female Support staff Master’s degree

mowudi 2 doyapnuiiselasienmsianssuy Seway Aade (Mean) LLazﬁ'auLﬁmwummgm
N139AN158N5LA3 TABUUUERUULUUNIATIEIY  (Standard Deviation) lagfiinausinisliAgiuu
UsganeuAn 5 SeAU fle mﬂﬁqm nUnansdesas  (Table 2)
ﬁaaﬁqm A ZAlAENISLANUASAILA AL

Table 2 The criteria for average scoring of suitability and satisfaction.

Levels
Criteria

Qualitative Quantitative

Excellent 4.51-5.00 Very satisfied/highly suitable
High satisfied 3.51-4.50 Satisfied/highly suitable

Moderate 2.51-3.50 Satisfactory/moderately suitable
Low satisfied 1.51-2.50 Low satisfaction/suitable

Very low satisfied 1.00-1.50 Very low satisfaction/least suitable

Tunisdrsiaanuianelaneunisveaes  WesUjUiAnisnasaniwinemaniniaain Auy
16 (519) dfleufjifnu Fos “msdamsansiaiives wwngrmans uinedesTsumans” wudih Jef 1.4
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Table 3 The results prior to using the chemical management work manual.

gRgN 4.43+0.53 fanuiianelauin @mude
7 fifadeegluyie 4.57 - 4.71 danuiianela
1NA7EA 1AYSIUVNINUAALRRYREN 4.57+0.02 &

Crireria X S.D. Results
1. Storing chemicals
1.1 Chemicals are categorized and stored in accordance with international | 4.71 0.49 Qualitative
standards.
1.2 There are clear and easily understandable signs/symbols for catego- | 4.71 0.49 Qualitative
rization in storage.
1.3 Chemicals are stored in durable and sturdy containers. There are | 4.57 0.53 Qualitative
cabinets and shelves suitable/resistant for chemical use.
1.4 There is convenience in finding the desired chemicals. 4.43 0.53 Excellent
1.5 There is speed in finding the desired chemicals. 4.57 0.53 Qualitative
1.6 It is possible to check the remaining quantity of chemicals in the | 4.57 0.53 Qualitative
store.
2. There is documentation prepared for recording the use of chemical | 4.57 0.53 Qualitative
substances.
3. Within the laboratory, there is a designated person responsible for man- | 4.57 0.53 Qualitative
aging the chemical storage for coordination and communication.
4. There is a Safety Data Sheet (SDS) for chemical substances. 4.71 0.49 Qualitative
5. The storage area for chemicals is clean, free from fire hazards, oil residues, 4.57 0.53 Qualitative
and has suitable temperature conditions.
6. There are clear signs indicating the hazards. 4.57 0.53 Qualitative
7. There are clearly specified safe operating procedures. 4.57 0.53 Qualitative
8. Adequate personal protective equipment (PPE) is available. 4.43 0.53 Excellent
9. Al chemicals have clearly attached labels on the bottles that are not | 4.43 0.53 Excellent
faded, peeled off, or difficult to read.
10. New labels are applied when transferring chemicals to smaller containers. |  4.57 0.53 Qualitative
Summay 4.57 0.02 Quialitative
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Table 4  The result satisfaction after using the chemical management work manual.
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Crireria X SD. Results
1. Storing chemicals
1.1 Chemicals are categorized and stored in accordance with international |  4.86 0.38 Qualitative
standards.
1.2 There are clear and easily understandable signs/symbols for catego- | 4.71 0.49 Qualitative
rization in storage.
1.3 Chemicals are stored in durable and sturdy containers. There are | 4.86 0.38 Qualitative
cabinets and shelves suitable/resistant for chemical use.
1.4 There is convenience in finding the desired chemicals. 4.86 0.38 Qualitative
1.5 There is speed in finding the desired chemicals. 4.86 0.38 Qualitative
1.6 Itis possible to check the remaining quantity of chemicals in the store. |  4.86 0.38 Qualitative
2. There is documentation prepared for recording the use of chemical sub- | 4.86 0.38 Qualitative
stances.
3. Within the laboratory, there is a designated person responsible for man- | 4.86 0.38 Qualitative
aging the chemical storage for coordination and communication.
4. There is a Safety Data Sheet (SDS) for chemical substances. 4.86 0.38 Qualitative
5. The storage area for chemicals is clean, free from fire hazards, oil residues, 4.86 0.38 Qualitative
and has suitable temperature conditions.
6. There are clear signs indicating the hazards. 4.86 0.38 Qualitative
7. There are clearly specified safe operating procedures. 4.86 0.38 Qualitative
8. Adequate personal protective equipment (PPE) is available. 471 0.49 Qualitative
9. All chemicals have clearly attached labels on the bottles that are not | 4.86 0.38 Qualitative
faded, peeled off, or difficult to read.
10. New labels are applied when transferring chemicals to smaller containers. |  4.86 0.38 Qualitative
Summay 4.84 0.04 Qualitative
dowSeuidsunrumovelanounesndinig Ausadifvdidgmneadd faaufewelaunndiae
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Table 5 The comparison of satisfaction before and after using the chemical management manual.

Before After
Crireria P-values
S.D. Result S.D. Result

=
=|

1. Storing chemicals

1.1 Chemicals are categorized and stored in | 4.71 | 0.49 | Qualitative | 4.86 | 0.38 | Qualitative | 0.36
accordance with international standards.

1.2 There are clear and easily understand- | .71 | 0.49 | Qualitative | 4.71 | 0.49 | Qualitative | 1.00
able signs/symbols for categorization in
storage.

1.3 Chemicals are stored in durable and | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
sturdy containers. There are cabinets and
shelves suitable/resistant for chemical
use.

1.4 There is convenience in finding the de- | 4.43 | 0.53 | Excellent | 4.86 | 0.38 | Qualitative | 0.08
sired chemicals.

1.5 There is speed in finding the desired | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
chemicals.

1.6 It is possible to check the remaining | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
quantity of chemicals in the store.

2. There is documentation prepared for record- | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
ing the use of chemical substances.

3. Within the laboratory, there is a designated | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
person responsible for managing the chem-
ical storage for coordination and communi-

cation.

4. There is a Safety Data Sheet (SDS) for chem- | 4.71 | 0.49 | Qualitative | 4.86 | 0.38 | Qualitative | 0.36
ical substances.

5. The storage area for chemicals is clean, free | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
from fire hazards, oil residues, and has suit-

able temperature conditions.

6. There are clear signs indicating the hazards. | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17

7. There are clearly specified safe operating | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17
procedures.

8. Adequate personal protective equipment | 4.43 | 0.53 | Excellent | 4.71 | 0.49 | Qualitative | 0.08
(PPE) is available.

9. All chemicals have clearly attached labels on | 4.43 | 0.53 | Excellent |4.86 |0.38 | Qualitative | 0.08
the bottles that are not faded, peeled off, or
difficult to read.

10.New labels are applied when transferring | 4.57 | 0.53 | Qualitative | 4.86 | 0.38 | Qualitative | 0.17

chemicals to smaller containers.

Summay 4.57 10.02 | Qualitative | 4.84 | 0.04 | Qualitative | 1.30
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(P < 0.05) (Table 6)

Table 6 The results of comparing test scores before and after training in chemical management
standards.
Scores n X S.D. t df P-values
Before training 7 9 4.71
2.71 6 0.04*
After training 7 14 0.53
Note:* a significance level of 0.05 (P < 0.05)
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