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Performance Evaluation of Personal Protective Equipment ( = )

Abstract

The study attempted to develop a testing procedure. The procedure included bacteria
penetration of the biological protection gloves under normal pressure condition. The operation
parameters also integrated the variability of gloves material, and the varying of gloves survival of
bacteria under different degree of storage condition. The challenge bacteria suspension solution
included the spores of Bacillus subtilis and Escherichia coli. Four types of occupational hygiene
protection gloves: a general cotton-fabric-base glove, a powder less polyvinyl chloride glove, a
powder less latex-base glove, and a rubber-base glove were chose in the experiment.

The experimental results showed: a stainless-glove-holder designed for bacteria penetration
testing, and a biological protection glove testing procedure designed for bacteria penetration
evaluation were developed. Using these techniques, four types of occupational hygiene protection
gloves were tested under normal pressure condition. The general cotton-fabric-base glove had
higher bacteria penetration rate  (42.92% ) than the other three types of gloves (0% ) as
challenged with the spores of Bacillus subtilis. Moreover, the general cotton-fabric-base gloves and
powder less polyvinyl chloride gloves had higher bacteria penetration rate  ( 86.54% and 6.09% )

than the other two types of gloves (0% ) as challenged with the Escherichia coli. The powder less

polyvinyl chloride gloves had possible leakages due to sealing point. The conclusion suggested the
general cotton-fabric-base glove was not suitable for using in biological hazardous environment due
to the bacteria penetration risk. The powder less polyvinyl chloride glove should diminish the



possible leakages due to sealing point.

Keywords: protection gloves, penetration, bacteria, testing procedure.
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Appellation Quantity
Content Sodium Chloride 0.844 g/L
Potassium Chloride 12 g/L
Calcium Chloride Anhydrous 0.146 g/L
Magnesium Chloride 6 H,O 0.052 g/L
Potassium Phosphate dibasic 0.34 ¢/L
Sorbito solution 70% 60 g/L
Methyl Paraben 2 g/L
Hydroxyethyl cellulose 35 ¢g/L
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Appellation Quantity

Content Disodium hydrogen phosphate 5 g/L
Sodium chloride 5 g/L

Sodium D-pantothenate 5 g/L

Glucose (anhydrous ) 5 g/lL

Lacticacid (85%) 5 g/L
L-Histidine monohydrochloride monohydrate 05 gL
DL-Aspartic acid 05 g/L

Acetic acid (a)
(a) The final pH of the solution was adjusted to 3.5 by the acetic acid
component.
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1. Aerosol modelling: Aerosol effects on climate

2. Aerosol modelling: Nucleation

3. Aerosol modelling: Processes and transport

4. Aerosol modelling: Sources and their impacts

5. Aerosol optical properties

6. New particle formation: Atmospheric Studies

7. New particle formation: Modelling

8. Optical properties /Remote sensing of aerosol properties
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9. Particle charging and control

10. Physical and chemical particle properties and characterization

11. Physical and chemical properties — Thermodynamic properties of atmospheric
aerosols

12. Physical and chemical properties- Physico-chemical characterization

13. Physical and chemical properties: Regional and temporal patterns of aerosol
distribution/ Climate effects of aerosols

14. Carbonaceous aerosol

15. Charged aerosol generation

16. Dosimetry and lung physiology

17. Fundamentals: Aerosol Deposition and Filtration

18. Fundamentals: Coagulation and Aggregation

19. Fundamentals: Nucleation & Aggregates

20. Fundamentals: Particle dynamics

21. High-temperature & Nuclear aerosol

22. Spectrometry
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23. Atmospheric chemistry: AMS

24. Atmospheric chemistry: Analytical techniques

25. Atmospheric chemistry: Field measurements

26. Atmospheric chemistry: Field measurements /Indoor

27. Atmospheric chemistry: SOA |

28. Atmospheric chemistry: SOA 11

29. Atmospheric chemistry: SOA model

30. Studies on SOA aging and terpene chemistry

31. Studies on SOA precursors and partitioning, and isoprene chemistry
32. EUCAARI: Aerosol Composition studies

33. EUCAARI: Aerosol properties and impacts

34. EUCAARI: Sources of aerosol particles

35. EUSAAR: Result from aerosol in-situ networks

36. EUSAAR: Techniques and methodologies for monitoring aerosol properties
37. Transport and transformation

38. Turbulent aerosol exchange fluxes between the atmosphere and surface
39. Urban aerosols — PM Characterization

40. Urban aerosols - Source Apportionment

41. Urban aerosols - Source Apportionment and Characterization

42. Urban aerosols - Traffic 2

43. Urban aerosols -Traffic

44. Volcanic ash special session

45. PMx: Physico-chemical analysis

46. PMXx: variations in time and space

FORE
47. Instrument development |11

48. Instrumentation

49. Instrumentation development |
50. Instrumentation development 11
51. Instrumentation development IV
52. Instrumentation Testing

53. Integrated gas phase processes
54. Measurement Methods
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55. Remote sensing of aerosol properties
56. Small scale and industrial studies
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57. Marine Aerosols

58. Marine aerosols / Carbonaceous aerosols
59. Mineral dust

60. Radioactive aerosols

F R uEE

61. PM and health

62. Particle Exposure and Health Effects

63. Linking ambient PM concentrations with epidemiologically derived response
functions

64. Toxicological effects of particles
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65. Aerosol, CCN, and Liquid Clouds I

66. Aerosol, CCN, and Liquid Clouds Il

67. Aerosol, Clouds, and Precipitation

68. Aerosol, Ice Nuclei, and Cold Clouds

69. Aerosols in remote areas / UT aerosols, IN and clouds /Continental polluted
70. Hygroscopicity, CCN and clouds |

71. Hygroscopicity, CCN and clouds Il

72. Atmospheric chemistry: CLOUD /Mechanisms
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73. Aerosols from solid biomass combustion and their health effects
74. Aerosols from wildland fires: sources, dispersion and impacts
75. Biomass and Biofuels

76. Biomass burning

77. Biomass burning / Bioaerosols

78. Diesel engines

gl

79. Application of Engineered Nanoparticles

80. Fundamentals and measurement of nanoparticles

81. Gas Phase Synthesis of Nanoparticles

82. Health Effects, Environmental Impact of NP, Worker Protection
83. Structuring of engineered nanoparticles

84. Resolving nano-CN in the atmosphere - experiments and theory
85. Nano/Pharma

EE R

86. Bioaerosols

87. Bioaerosols special session I: Laboratory studies on characterization of bioaerosols

88. Bioaerosols special session II: Testing of new sampling and analysis methods in field
studies
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1. Aerosols from biomass combustion plants — formation, characterization and
emissions

2. Molecular Modeling of Atmospheric Clusters

3. Charging, Electrical Classification and vapor Condensation on sub - 3 nm Aerosols

4. Integrating an Understanding of Aerosol Source-Receptor Relationships and
Climate Perturbation: From Challenge to Opportunity

5. Aerosol Assembly of Nanoparticles and Its Applications
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A stainless-glove-holder designed for bacteria penetration testing, and a biological
protection glovetesting procedure designed for bacteria penetration evaluation were
developed. Using these techniques, types of occupational hygiene protection gloves can
be tested under normal pressure condition. The procedure included bacteria penetration of
the biological protection gloves under normal pressure condition. The invention test
operation parameters also integrated the variability of gloves material, and the varying of
gloves survival of bacteria under different degree of storage condition. The challenge
bacteria suspension solution included the spores of Bacillus subtilis and Escherichia coli.
Four types of occupational hygiene protection gloves: a general cotton-fabric-base glove,
a powder less polyvinyl chloride glove, a powder less latex-base glove, and a rubber-base
glove were chose in the experiment. Moreover, the invention had tested five types of C
class protection clothes.
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