ANEXO 5: SPECIFIC SHE STANDAR: SAFE HANDLING OF ENZYMES
Standard: Exposure to detergent enzymes must 
be prevented or adequately controlled to a level below the Manufacturing Plant OEG’s
, or below any local legislative standards if these are stricter. Primary control 
 must be achieved at all stages of the manufacturing process by means of equipment design and engineering controls, and not by the use of respiratory protective equipment.

Application: This Specific Standard applies to the handling of detergent enzymes, as well as intermediates, products,  product waste, and packaging waste that may contain or be contaminated with enzymes, in both Manufacturing Plant
, and Non-Manufacturing Plant
 organisations. 

See Appendix I regarding scope of applicability of the health surveillance requirements of this standard in relation to Manufacturing Plant and Non Manufacturing Plant organisations.

Key Elements:

The prevention, or control of exposure to enzymes to a level below the Manufacturing Plant OEG’s [Table 1a & 1b], must be achieved by;

i
Undertaking, and documenting, a competent assessment of the risks to the  health and safety of all persons
, for all tasks
 and processes involving enzymes or any intermediates, products, or wastes that may contain or be contaminated with enzymes.

ii
Identifying, documenting, and undertaking the necessary actions from the findings of the above risk assessments within timescales that reflect the level of risk. 

iii 
Ensuring that all persons5 understand the hazards of the enzymes, intermediates, products, or wastes  they may be exposed to and the risks to health and safety resulting from that exposure, by the provision of adequate information and training. All training received by an individual must be documented.

iv
Only using Manufacturing Plant approved
 detergent enzymes. Encapsulated enzymes must meet the applicable quality specifications. [Table 2].

v
Using contained plant, or plant designed to minimise the release of dust and enzyme into the working environment during the handling & dosing of enzymes, and the manufacture, packing, and reclaim
 of enzymatic product, by the provision of effective containment and ventilation control designed to achieve > 1.0 m/s at any gap or opening in an enclosure. Guidance on the design of such equipment can be found in the “Safe Handling Procedures for the Manufacture of Enzymatic Detergents” guidance document [Ref.1]. [See note 1].
vi 
Treating the exhausted air from ventilation systems used to control enzyme handling or enzyme dosing system with a minimum of two filtration stages. The final stage being to Eu13 / HEPA
 standard if the exhaust air from any ventilation control system is returned directly or indirectly to the working environment.

vii
Treating extracted air exhausted to the external environment from blending, packing and reclaim operations with a minimum of Eu8
 filtration. Air discharged to the external environment through Eu8 filtration must be discharged remotely and must not be able to re-enter the building or air intakes.

viii
Regular inspection and testing of all control measures in place. The results of inspection and testing must be documented. [Guidance on frequency of testing may be found in the “Safe Handling Procedures for the Manufacture of Enzymatic Detergents” guidance document (Ref.1)]

ix
Regular review of all operating procedures, and  ensuring that operating procedures are fully understood and implemented. The results of procedural reviews must be documented.

x
Undertaking scheduled air monitoring of the working environment, and local analyses of the samples for all enzymes in use within 4 hours of sampling as specified in the “Safe Handling Procedures for the Manufacture of Enzymatic Detergents” guidance document, unless the site has been awarded Class 1 Status by the HPC ESSG in which case this is relaxed to 24 hours. (Ref.1). Results must be reported  to HPC via the SEAC Enzyme Database at a minimum frequency of one month. [See note 2]. 

xi
Undertaking regular health surveillance, as detailed in the “Health Surveillance of Employees Working with Detergent Enzymes” guidance document (Ref.2)] See also Appendix I.

xii
Participating in an audit programme
 as defined by the HPC ESSG
 and implemented by the regional Enzyme Competence Centre (ECC).

Xiii
Compliance with the HPC SIMAS Protocol for management of changes involving enzymes.

Notes for Non Manufacturing facilities

1.
Non-manufacturing facilities
 are permitted to rely on the use of risk assessment techniques (see i above) to identify the required level of control that is applicable, dependent upon the approval status of the enzyme (see iv above), the volumes of enzymes in use and the frequency of operation. The identified controls must then be implemented for each risk identified.


2 Non-manufacturing facilities13 may address the relevance of airborne monitoring in their risk assessment. [Also see note 1].
Supporting Documentation & References:

1. Safe Handling Procedures for the Manufacture of Enzymatic Detergents 

For Non-Manufacturing Plant operations, demonstrated compliance with Industry Guidance e.g. from the AISE in Europe or the SDA in the USA, will be accepted as a minimum standard of operation. 

For Non-Manufacturing Plant operations, Manufacturing Plant does not mandate serological testing. 

Enzyme Suppliers are to be encouraged to adopt a consistent approach to that mandated by Manufacturing Plant in this standard, recognising however that they are handling enzymes in the absence of detergent powders or liquids.

2. Health Surveillance of Employees Working with Detergent Enzymes

 Table 1a: Manufacturing Plant OEG’s for Detergent Enzymes (Applicable to Detergent Powders & Liquids only)

	Enzyme
	Units
	OEG

	
	
	

	Alcalase
	Glycine Units (GU)
	0.5 GU / m3

	Savinase
	Glycine Units (GU)
	0.5 GU / m3

	Relase
	Glycine Units (GU)
	0.5 GU / m3

	Termamyl
	Maltose Units (MU)
	2.3 x 10-3 MU / m3

	Duramyl
	Maltose Units (MU)
	3.3 x 10-3 MU / m3

	Termamyl Ultra
	Maltose Units (MU)
	0.84 x 10-3 MU / m3

	Stainzyme
	Stainzyme Maltose Units (SMU)
	1.5 x 10-3 SMU / m3

	Lipolase
	Lipase Units (LU)
	64 x 10-3 LU / m3

	Lipex
	Lipase Units (LU)
	34 x 10-3 PLU / m3

	Celluzyme
	Celluzyme Cellulase Units (CMCU)
	8.0 x 10-4 CMCU / m3

	Carezyme
	Carezyme Cellulase Units (RCU)
	1.12 x 10-3 RCU / m3

	Clazinase
	Clazinase Cellulase Units (CCU)
	5.86 x 10-4 CCU / m3

	Renozyme
	Carezyme Cellulase Units (RCU)
	0.95 x 10-3 RCU / m3


Table 1b: Manufacturing Plant OEG’s for Detergent Dust (Applicable to Detergent Powders only*)

	Location
	Units
	OEG

	
	
	

	Enzyme Handling Areas
	Micrograms (ug)
	500 ug / m3

	
	
	

	Packing Halls / Rooms
	Micrograms (ug)
	500 ug / m3

	
	
	

	Other Powder Handling Areas
	Micrograms (ug)
	1000 ug / m3

	
	
	

	
	
	


(*There are no mandatory requirements to measure airborne dust in factories that only manufacture liquid products.) The dust OEG for Packing Halls / Rooms is lower than for other areas because investigations have shown that the proportion of respirable dust in these areas is higher than in other powder handling areas.

Updated June 2004

Table 2: Manufacturing Plant Elutriation Standards for Encapsulated Enzymes

	Enzyme
	Units
	Elutriation Standard

	
	
	

	Alcalase
	Glycine Units (GU)
	< 165 GU / 60g

	Savinase
	Glycine Units (GU)
	< 165 GU / 60g

	Relase
	Glycine Units (GU)
	< 165 GU / 60g

	Termamyl
	Maltose Units (MU)
	< 0.7  MU / 60g

	Duramyl
	Maltose Units (MU)
	< 1.09  MU / 60g

	Termamyl Unltra
	Maltose Units (MU)
	< 0.62  MU / 60g

	Stainzyme
	Maltose Units (MU)
	< 0.49  MU / 60g

	Lipolase
	Lipase Units (LU)
	< 21.1 LU / 60g

	Lipex
	Lipase Units (LU)
	< 11.1 PLU / 60g

	Celluzyme
	Celluzyme Cellulase Units (CMCU)
	< 0.2 CMCU / 60g

	Carezyme
	Carezyme Cellulase Units (RCU)
	< 0.367 RCU / 60g

	Clazinase
	Clazinase Cellulase Units (CCU)
	< 0.193 CCU / 60g

	Renozyme
	Carezyme Cellulase Units (RCU)
	<0.313 RCU / 60g


These tables were last updated  - June 2004

Appendix I.

Scope of applicability of Manufacturing Plant health assessment / surveillance requirements *

Within Manufacturing Plant, the following requirements are mandatory, unless prohibited / restricted by local disability discrimination legislation. Individual participation in the serological testing aspects of the programme is to be strongly encouraged, but is voluntary. [ For non-Manufacturing Plant organisations, compliance with the requirements in this appendix is to be recommended. ]

Employees and Contractors. (For definitions see next page)

	Nature of Operation
	All persons working at Manufacturing Plant facilities, in one or more areas where there is a risk of exposure to a detergent enzyme dust and/or aerosol, for more than 4 days per annum in total.

	Type of Person
	

	Manufacturing Plant employees working on their own site.
	Regular health assessment / surveillance, including immunological testing, is mandatory



	Contractors working on a Manufacturing Plant site.
	Regular health assessment / surveillance, excluding immunological testing, is mandatory. 

[ Can be undertaken by Manufacturing Plant or the contractor’s own employer. ]


Visitors – (Including Manufacturing Plant employees and contractors.) 
	
	High Risk
	Low Risk

	Nature of Visit
	Visit involves access to locations where:

· Dust and enzyme levels are sometimes out of compliance with Manufacturing Plant standards or;

· Where enzyme RPE is required or;

· Where the activity to be undertaken involves access inside process equipment (e.g. making, packing, waste handling and ventilation) which may be contaminated with enzyme.
	Visit only involves access to locations where:

· Dust and enzyme levels are always in compliance with Manufacturing Plant standards and;

· Where enzyme RPE is not required and

· Where the activity to be undertaken does not involve access inside process equipment (e.g. making, packing, waste handling and ventilation) which may be contaminated with enzyme.

	Visitors (including Manufacturing Plant employees and contractors) on site for <=4 days/year.
	Prohibit access to these areas 

Or

Regular health assessment / surveillance, excluding immunological testing, is mandatory. 

[Can be undertaken by Manufacturing Plant or by the persons own employer.]


	No formal health assessment / surveillance is required but as a precautionary measure prohibit access if they disclose when asked by their host that they have a history of respiratory illness e.g. asthma or if they refuse to answer this question.


* As detailed in the “Health Surveillance of Employees Working with Detergent Enzymes” guidance document (Ref.2),

Definition of Employee and Contractor

The following definitions are used by Manufacturing Plant in all its published standards and guidance documents:

CONTRACTOR

A contractor is a person hired to work on assignment for Manufacturing Plant, but is self employed or works for a third party company, and who is NOT directly supervised by Manufacturing Plant.

EMPLOYEE
An employee is someone who works for Manufacturing Plant and who is directly supervised by Manufacturing Plant. This includes all persons employed by Manufacturing Plant, irrespective of their seniority or the nature of their contract with Manufacturing Plant, together with persons employed through third parties who are directly supervised by Manufacturing Plant.

ANEXO 8 TAMAÑOS Y CARACTERÍSTICAS DE LAS PARTICULAS LLEVADAS AL AIRE
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FIGURA 8.1
Tamafios y caracteristicas de las particulas llevadas por el aire. [Tomado de C. E. Lapple, Stanford Res.

Inst. Jour., Vol. 5, pag. 94 (tercer trimestre de 1961). Reimpreso con autorizacién.]





ANEXO 9 CLASES DE FILTROS DE PROFUNDIDAD
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Summary - Filter Classes - Technical Data

Designation
Filter Classes EU6
DIN 24185
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ANEXO 10 MATERIAL DE TELA DE MANGAS
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ANEXO 11 DIAGRAMA DE MOODY
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ANEXO 12 PERDIDAS POR CODOS 90( DE TUBERIA
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� For the Manufacturing Plant Occupational Exposure guidance limits for detergent dust and enzymes please refer to Table 1a/1b.


� “Primary control” must be undertaken by engineering means. “Secondary control” may include the use of respiratory protection for specific “higher risk” tasks such as discharge of enzyme supply units, access to filling heads, dealing with spillages, etc


� Includes manufacturing plants, pilot plants, and research & development laboratories


� Joint ventures, Co-producers, Co-packers and Third parties.


� Includes permanent employees, temporary employees, contractors, visitors, emergency services, etc


� Includes production, cleaning [including spillages], maintenance, construction & demolition work.


� Approved by SEAC.


� Includes out of specification material, line rejects, recovered spillages, trade returns, etc


� High Efficiency Particle Arrestor – to meet Eurovent Standard Eu13 of greater – refer to guidance for more information (Ref. 1)


� Eurovent standard Eu8 filtration– refer to the guidance for more information (Ref. 1)


� Contact Regional ECC for details of the enzyme audit programme(s) in place.


� Enzyme Safety Steering Group


� Pilot plants, development laboratories, and analytical Laboratories – refer to guidance (Ref.1)
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