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Pharmaceutical 3-A (P3-A) Steering Committee
It is the purpose of the Pharmaceutical 3-A (P3-A) Steering Committee in connection with the development of the P3-A Sanitary Standards Program to allow and encourage full freedom in inventive genius or new developments.  Machinery and materials for use in Process Equipment and Systems used as product contact surfaces for pharmaceutical equipment and systems heretofore or hereafter developed, which so differ in design, materials, and fabrication or otherwise as not to conform to the following standards but which, in the manufacturer’s opinion, are equivalent or better, may be substituted for the joint consideration of the P3-A Steering Committee and 3-A Sanitary Standards, Inc. at any time.  The P3-A Sanitary Standards and P3-A Accepted Practices provide sanitary/hygienic criteria applicable to equipment and systems used to produce and package active pharmaceutical ingredient(s).  Standard English is the official language of P3-A Standards and P3-A Accepted Practices. 

A
SCOPE
A1
These standards cover the sanitary design requirements of Mills and Classification Equipment pertinent to active pharmaceutical ingredient (API) manufacturing in order to maintain product integrity as used in wet or dry milling processing to effect particle size reduction to a controlled set micron size with or without screens or separators for classification in a batch or continuous process. The equipment can include performing the functions of untreated product receiving or infeed, grinding, pulverizing, crushing, shearing, comminuting, sifting, finishing with screens or separators, and/or treated product collection or outfeed, and all parts which are essential to these functions when they are performed as an integral part of the unitized milling and classification operation or as separate equipment.  These standards do not pertain to the container or packaging nor to dust duct(s) or hazard material handling or environmental control which are considered as not being a part of this standard
A2
In order to conform to these P3‑A Standards, Mills and Classification Equipment shall comply with the following design, materials, and fabrication criteria.  

B 
NORMATIVE REFERENCES

B1
The following listed P3-A Standards and other documents shall be considered as Normative References and the provisions of the referenced documents shall apply to this Standard without further reference in this document unless necessary to describe special considerations.

B2
P3-A Standards
	Doc. No.
	Title (P3-A Standards for:)

	001
	General Glossary of Terminology Used in Pharmaceutical 3-A Standards

	002
	Sanitary/Hygienic Standards for Materials for Use in Process Equipment and Systems

	003
	End Suction Centrifugal Pumps for Active Pharmaceutical Ingredients


B3
Other References and Standards

	1
	FDA Title 21 CFR 175 Subpart C Substances for Use as Components of Coatings.

FDA Title 21 CFR 177 Subpart B, Substances for Use as Basic Components of Single and Repeated Use Food Contact Surfaces.

FDA Title21 CFR 177 Subpart C, Substances for Use Only as Components of Articles Intended for Repeated Use.                                                                                                                                       FDA Title 29 CFR 1910.147 The Control of Hazardous Energy
For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C.  20402, Phone: (202) 512-1800

	2
	(ANSI)/American Society of Mechanical Engineers (ASME) B46.1 ‑ Surface Texture Waviness and Lay.  Available from the American Society of Mechanical Engineers, 345 East 47th Street, New York, NY  10017-2392, Phone: (212) 705-7722.

	3
	Aerospace Standard (AS) 568, Aerospace Size Standards for O-rings, published by SAE, 400 Commonwealth Drive, Warrendale, PA 15086, Phone: 724-776-4841
ISO 3601-1:1988(E) published by International Organization for Standardization (ISO) 1 Rue de Varemba, Cas Postale 58, CH 1 1211, Geneva, Switzerland

	4
	AWS/ANSI D18.1 – Specification for Welding of Austenitic Stainless Steel Tube and Pipe Systems in Sanitary (Hygienic) Applications                                                                                AWS D18.2 – Guide to Weld Discoloration Levels on Inside of Austenitic Stainless Steel Tube (ANSI Approved)                                                                                                                           AWS D18.3/D18/3M – Specification for Welding of Tanks, Vessels, and Other Equipment in Sanitary (Hygienic) Applications (ANSI Approved)                                                              Published by American Welding Society, 550 N.W. LeJeune Rd., Miami FL, Phone: (800) 443-3953     
EHEDG Doc. 9 – Welding Stainless Steel to Meet Hygienic Requirements.  European Hygienic Engineering & Design Group.  Published by EHEDG, www.ehedg.org

	5

	Advanced Materials and Processes, Volume 137(1), “Coatings and Coating Practices” by H. Herman, “Surface Modification” by F. A. Smidt.  ASM International, Materials Park, OH  44073, Phone: (216) 338-5151


C
MATERIALS

C1
Equipment will wear and undergo changes from like-new condition.  Selection of materials, finishes, and fabrication methods shall be based upon understanding of the environment of intended use.  The owner/user shall accordingly be responsible for the final selection of materials of construction and surface finishes and associated rationales with regard to product safety, strength, identity, quality, and purity.

C2
Metals
C2.1
Metal product contact surfaces shall be specified by the user from among the metals listed in P3-A-002. Metals shall be suitable for all phases of the process, including cleaning and steaming. 

C3
Surface Modification Materials
C3.1
Surface modification materials that become a part of the parent material on product contact surfaces shall comply with the appropriate provisions of one or more of the following FDA Code of Federal Regulations: See B3, Item 1
C.3.2.
No surface finishing compound containing any animal extract shall be used to generate the required surface finish.

C4
Nonmetals
C4.1
Elastomer and elastomer-like materials and plastic materials shall be specified by the end user from among the materials meeting the requirements of P3-A-002, and, in their intended use shall be non-toxic and non-absorbent.  Materials shall be suitable for all process phases, including clean in place (CIP) and steam in place (SIP).

C4.2
Elastomer and elastomer-like materials and plastic materials having product contact surfaces shall retain their surface and conformational characteristics. 

C4.3
Materials having certain inherent functional purposes required for specific applications which can include seals; carbons, and/or ceramic materials may be used.  Carbon and/or ceramic materials shall be inert, nonporous, nontoxic, nonabsorbent, insoluble, resistant to scratching, scoring, and distortion.  These materials must meet the requirements of P3-A-002 or be generally recognized as safe (GRAS) by the FDA.

C4.4
Lubricants intended for use during assembly shall meet the requirements of P3-A 002, paragraph C8.

C4.5    Adhesives shall be nontoxic and shall comply with  FDA CFR 175- Indirect Food Additives: Adhesives and Components of Coatings.
C4.6       Cotton, linen, silk, or synthetic materials may be used for flexible connectors, screens, sifter bags, and single service filter. These materials shall be nontoxic, nonshedding, relatively insoluble in water and shall not impart odors/flavors to the product.

C4.6.1     When provided, flexible connectors, screens, and sifter bags  shall be cleanable and steamable.

D
DESIGN and FABRICATION
D1         All equipment may be horizontally or vertically configured.
D2
Surfaces

D2.1
All product contact surfaces shall be acceptable and meet the requirements of P3-A 002 unless otherwise specified by the customer.  Special mechanically polished surface finishes and electropolish finish shall be clearly specified by the user.  

D2.2
All nonproduct contact surfaces shall be of corrosion‑resistant material or material that is rendered corrosion resistant by a user specified coating system.  Nonproduct contact surfaces shall have a smooth finish, free of pockets and crevices, and be readily cleanable and those surfaces to be coated shall be effectively prepared for coating. Parts removable for cleaning having both product contact and nonproduct contact surfaces shall not be painted.
D3
Permanent Joints

D3.1
All permanent joints in metallic product contact surfaces shall be continuous, full penetrating welds. Welded areas on product contact surfaces shall be a maximum of 32 (in Ra (0.8 (m Ra) finish on stainless steel sheets, and be free of imperfections such as pits, folds, and crevices.
D3.3
Press, shrink, and slip fits shall not be used on product contact parts.

D4        Bearings

D4.1    Bearings having a product contact surface shall be of a non-lubricated type and meet the

              requirements of P3-A-002

D4.2     Lubricated bearings, including permanently sealed types, when used, shall be located outside the

               product contact surface with at least 1 in. (25.4 mm) clearance between the bearing and the

               nearest product contact surface and such clearance shall be accessible for inspection.

D5 
Coatings

D5.1
Coatings of product contact surfaces shall meet the requirements of P3-A-002.

D5.2
If the framework and exterior panels of the nonproduct contact surfaces of the equipment are not made of corrosion resistant metal they shall be painted or coated.  When coatings are used, they shall be free from delamination, pitting, flaking, spalling, blistering, or distortion when exposed to the conditions encountered in the environment of intended use, including cleaning and steaming.

D6
Cleaning Verification
D6.1
Equipment components and parts that are to be cleaned in place shall be designed so that the product contact surfaces of the equipment are accessible for inspection, cleaning verification or validation and parts to be manually cleaned are readily removable for cleaning. 
D6.2     Nonproduct contact surfaces shall be designed and fabricated to facilitate cleaning and inspectability, and shall be relatively free of areas where liquids or product residues can accumulate and unable to be cleaned free from unwanted soil.
D7         Conveyor Belts

D7.1
Metal belts having a product contact surface(s) shall be endless.

D7.2
Nonmetal belts having a product contact surface shall be made of or covered with a food grade rubber or rubber-like or plastic material.  Belts made of an absorbent core material shall have edges sealed with the same material that is used for product contact surfaces.

D7.2.1
Nonmetal belts shall be endless.

D7.3
To facilitate cleaning, the construction shall be such that belts, guides, guards, rollers, and all other parts be easily removable for cleaning and inspection.

D8
Draining
D8.1
All product contact surfaces shall be drainable without disassembly or removal.

D8.2       All nonproduct contact surfaces shall be designed to minimize the pooling of liquids and to ensure that liquids can not drain into the product or onto product contact surfaces.

D9
Seals and Seal Chambers  
D9.1
The primary product mechanical end face seal (seal) shall be sanitary in design with all product contact parts demountable and accessible for inspection and cleaning.  

Refer to Appendix B (Non-normative) for an example diagram of a conforming seal design.

D9.2  
Metal bellows seals, split seals, and packing shall not be used.   Seals that use set screws on product contact surfaces shall not be used.

D9.3 
Seals utilizing single spring designs that reside on the product side of the seal may only be used if manual cleaning methods,  requiring  disassembly, are utilized.

D9.4  
Seals shall be capable of momentary dry running. Details of such occurrences shall be specified by the end user.

D9.5 
In liquid lubricated seal arrangements the buffer/barrier fluid used in dual seal arrangements shall be provided by the owner/user.  The design of the outboard sealing chamber as applicable, piping circuit, and reservoir shall allow for the ability to drain and change the buffer/barrier fluid in order to reduce particulates, prevent degradation of the fluid lubricating properties, and manage biological degradation of some buffer/barrier fluids as necessary.

D9.6  
Seal chambers shall be a tapered bore design that will allow for complete draining of the product in an assembled state.  Seal chambers shall not contain threaded connections on product contact surfaces.


D9.7  
Seal chambers and/or gland plates shall be designed such that the seal chamber and piping system, when supplied, is self-venting during start-up and operation.


D9.8 
Seal chambers shall not contain throat bushings.


D9.9
Seal chambers shall be provided by the equipment or seal manufacturer.

D9.10  
All product contact surfaces in the seal chamber and gland plate shall be as cast or machined.  Machined surfaces should have a maximum surface roughness of 63 (in Ra (1.6 (m Ra).  Specific surface finishes other than that stated above shall be specified on the data sheet (Appendix A).

D10
Radii
D10.1
All internal angles of less than 135 on product contact surfaces shall have radii of not less than 1/4 in. (6.35 mm) except that:

D10.1.1   Smaller radii may be used for rotor/stator serrations and shall be free of sharp corners.
D10.1.2  There are no minimum radii requirements for the product contact junctures of flat sealing surfaces. See following illustrations.
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D11
Gaskets and O-rings
D11.1
Gaskets and O-ring retaining grooves in product contact surfaces for removable gaskets shall not exceed 1/4 in. (6.35 mm) in depth or be less than 1/4 in. (6.35 mm) wide except those for standard  O-rings smaller than 1/4 in. (6.35 mm), and those provided for in Table 1.

	TABLE 1 - Groove Radii Dimensions for Standard O-Rings

	O-Ring Cross Section, Nominal (AS 568)
	O-Ring Cross Section, Actual (AS 568)
	O-Ring Cross Section, Actual (ISO 3601-1)
	Minimum Groove Radius

	1/16 in.

3/32 in.

1/8 in.

3/16 in.

1/4 in.
	0.070 in.

0.103 in.

0.139 in.

0.210 in.

0.275 in.
	1.80 mm

2.65 mm

3.55 mm

5.30 mm

7.00 mm
	0.016 in. (0.406 mm)

0.031 in. (0.787 mm)

0.031 in. (0.787 mm)

0.062 in. (1.575 mm)

0.094 in. (2.388 mm)


D11.2
Gaskets between flat sealing surfaces shall be substantially flush with the product contact surfaces.  The juncture shall create a crevice-free joint, without any unsupported gasket material.

D12          Metal Screens

D12.1
Screens which use solid V-shaped profile wire shall be easily removable and inspectable and shall be COP cleaned.

D12.2      The radii on internal angles of weldments on solid V-shaped profile wire may be less than 1/32 in.       (0 .794 mm), but shall not have sharp corners.
D12.3       Perforations in screens may be round, square, rectangular or crescent-shaped. 

D12.3.1    All perforations shall be free of burrs.

D12.3.2    Screens with perforations smaller than 1/32 in. (0.794 mm) shall be readily accessible

               and be designed for CIP cleaning.
D13        Openings and Covers

D13.1
Openings through a product contact surface shall have permanently attached sanitary connections or shall be flanged outward at least 3/8 in. (9.52 mm).

D13.2
All non-permanently attached sanitary pipelines, agitators, and other appurtenances entering vertically through a product contact surface shall be fitted with a sanitary umbrella deflector that overlaps the edges of the outward flanged opening to prevent the entrance of contaminants.

D13.3
Other openings shall have removable covers, which shall be pitched to the outside, and be downwardly flanged to make close contact with the edges of the outwardly flanged openings in the product contact surface.
D14       Threads

D14.1             Use of threads is not recommended for product contact surfaces and threads should not be used 
                       when other means of attachment is available. When no acceptable alternative is available

                       and exposed threads are required for essential functional reasons, either American Standard

                       ACME Stub type threads conforming to the following criteria:
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	P = PITCH


	P = 1/T.P.I.

	S.D. = SINGLE DEPTH
	S.D = 0.433 x P

	T.F. = TOP FLAT
	T.F. = 0.250 x P

	B.F. = BOTTOM FLAT
	B.F. = 0.227 x P

	T.P.I. = THREADS PER INCH
	


The thread angles shall be not less than 60 and with not more than 8 threads to the inch (25.4 mm), nor less than 5/8 in. (15.9 mm) major basic diameter. 

3.
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4.
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D14.1.1
The length of a nut, if used on any of the threads described in D12.1, shall not exceed 3/4 of the basic thread diameter. The nut shall be of the open type.

D14.1.2
Equipment components with exposed threads as described above shall be designed for manual or COP cleaning.
D14.2
Enclosed Threads
D14.2.1
Where enclosed threads are necessary, the enclosed threads shall conform to all of the following:

D14.2.2
The enclosed thread assembly shall be designed for CIP cleaning.

D14.2.3
The threads shall be sealed from the product by means of an O-ring, gasket or similar type seal.

D14.2.4
The seal shall have a controlled compression by means of a positive stop.
D14.3                        On nonproduct contact surfaces, exposed threads shall be minimized. The exposed threads shall not exceed one half (1/2) the nominal diameter of the thread, except that:

 D14.3.1                    Threads that are subject to routine product splash during processing and cleaning shall be covered by an enclosed nut 
D15
Panels, Doors, or Access Ports
D15.1
Panels, doors, or access ports shall be provided to allow access to the interior of the equipment.

D15.2
Panels, doors, or access ports shall be constructed in a manner that will prevent the entrance of contaminants.

D15.3
Panels and doors having both a product contact surface and a nonproduct contact surface shall meet the fabrication criteria of a product contact surface.

D15.4
The use of hinges, wing nuts, latches, and similar easy-opening fastening devices are recommended to allow easy access without special tools.

D15.5
Any hinges, wing nuts, latches, and similar easy-opening fastening devices used shall be attached so as to minimize the use of fasteners and the creation of cracks and crevices.

D15.6
Hinges shall be of a sanitary design that can be readily disassembled.  Continuous or piano-type hinges shall not be used on the equipment or its control cabinets unless such hinges are located at least 18 in. (457 mm) from any product or splash contact surface.

D16
Guards and Other Safety Devices
D16.1
Guards required by personnel safety standards shall be removable for cleaning and inspection of the equipment.  Guards shall be designed to minimize the accumulation of debris, soil and liquids. When guards are removed, OSHA lockout/tagout regulations shall be followed.
D17
Service Piping and Lines
D17.1
Cables or hoses with exposed braided coverings shall not be used.

D17.2
Electrical and utility connections shall be as remote as practical from the product contact areas of the equipment.

D17.3
Exhaust air from pneumatic equipment shall be piped away from product contact surfaces.

D17.4
Components using machinery fluids (e.g. lubricating and hydraulic fluids, and signal transfer fluids) shall be installed to prevent fluid ingress into the product or onto product contact surfaces.

D17.5
Hose clamps of the worm gear type shall not be used.

D18
Feet and Supports
D18.1
All exposed surfaces shall have a smooth finish such that soil may be cleaned from the surface using manual cleaning techniques and be free of pits, folds, cracks, crevices, and other imperfections in the final fabricated form, when installed on the machinery and within the specified load conditions.
D18.3    The feet and supports shall provide a minimum clearance between the lowest part of the equipment and the floor of not less than 4.0 in. (102 mm) when the equipment base outlines an area in which no point is more than 12.5 in. (318 mm) from the nearest edge of the base, or a clearance of at least 6 in. (152 mm) when any point is more than 12.5 in. (318 mm) from the nearest edge.
D18.2
Knurled surfaces shall not be used.
D18.3     Supports made of hollow stock shall be sealed.

D18.4     Leg ends or feet shall be smooth with rounded ends or, if flat, suitable for sealing to the floor.
D18.5
Casters, if provided, shall be of sufficient size to provide a clearance of at least 4 in. (102 mm) between the lowest part 
                of the base of the equipment and the floor. Casters shall be easily cleanable, durable under conditions of intended
                 use, including cleaning and sanitizing and of a size that will permit easy movement of the equipment.
Appendix A (Normative)

P3-A Mechanical Seals Data Sheet
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REV.

DATA SHEET

DATE

COMPANY

 

SHEET

OF

 

LOCATION

PROJ. NO.

SPEC. NO.

 

CHECKED  BY

DATE

P.O. NO.

EQUIPMENT NO.

 

COMPUTED  BY

DATE

TOTAL NO. REQ'D.

 

1

GENERAL INFORMATION

2

SEAL TYPE:

SINGLE

DUAL UNPRESSURIZED

DUAL PRESSURIZED

COMPONENT/CARTRIDGE

3

SEAL MFG:

4

*SEAL MODEL:

5

*SEAL CODE:

6

PIPING PLAN:

7

SHAFT DIAMETER (IN):

8

BARRIER FLUID CONNECTIONS:

THREADED

FLANGE

SANITARY CLAMP

9

PRODUCT CONNECTIONS:

THREADED

FLANGE

SANITARY CLAMP

NONE

10

PRODUCT CONTACTING MATERIALS

11

SEAL FACES:                                                   /

ROTATING/STATIONARY.

12

SEAL HARDWARE:

13

SEC. SEALS:

14

SPRINGS:

15

16

MATERIAL CERTS REQUIRED:

YES

NO

17

18

MATERIALS CERTIFICATES OF CONFORMANCE:

YES

NO

*  VENDOR TO SUPPLY INFORMATION WITH QUOTATION


Appendix B (Non-normative)

Illustration of Typical Seal  

TYPICAL SEAL
[image: image5.png]



Appendix C (Informative)
Engineering Design and Technical Construction File (EDTCF)
The following is an example of an engineering design and technical construction file (EDTCF) to be maintained by the fabricator as evidence of complying with P3-A Sanitary Standards or P3-A Accepted Practices.  (The file may contain more or less information as applicable to the equipment or system.)

The maintenance of this file is required for an application for Authorization to Display the P3-A Symbol and will be evaluated during the required Third Party Verification (TPV) evaluation of the equipment.

F1
Purpose

F1.1
To establish and document the material, fabrication, and installation (where appropriate) requirements for the engineering design and technical construction files for all products, assemblies, and sub-assemblies supplied by the manufacturer thereof to be in compliance with the sanitary criteria found in P3-A Sanitary Standards or P3-A Accepted Practices.  It is recommended that the engineering and construction file or files be submitted with applications for P3-A Symbol use authorization.

F2
Scope

F2.1
This EDTCF applies to equipment specified by:

F2.1.1
P3-A Sanitary Standards for (full title), Number (document number). 

F2.1.2
P3-A Accepted Practices for (full title), Number (document number). 

F2.1.3
List all applicable P3-A Sanitary Standards and P3-A Accepted Practices.

F3
Responsibilities

F3.1
This EDTCF is maintained by:   The Engineering Manager (or other company official) (title of responsible official) is
               responsible for maintaining, publishing, and distributing this EDTCF.

F3.2
Implementation:   All divisions, specifically 

development engineering, standards engineering, sales engineering, and product departments are responsible for implementing this EDTCF.

F4
Acceptability

F4.1
The P3-A Sanitary Standards and P3-A Accepted Practices are voluntarily applied as suitable sanitary criteria for active pharmaceutical ingredient manufacturing equipment. 

F5
References

F5.1
List any additional regulations that apply to the equipment or system covered by this EDTCF.

F5.2
Date of conformity or P3-A Symbol Authorization and certificate number, if authorized.

F6
Design and Technical Construction File

F6.1
The Engineering Design and Technical Construction File (EDTCF) may consist of the following:

a. an overall drawing of the subject equipment;

b. full detailed drawings, accompanied by any calculations, notes, test results, etc. required to check the conformity of the equipment with the P3-A Standards or P3-A Practices;

c. a list of:

(1) the essential requirements of the standards or practices;

(2) other technical specifications, which were used when the equipment was designed;

d. if essential, any technical report or certificate obtained from a competent testing body or laboratory;

e. any technical report giving the results of tests carried out internally by Engineering or others;

f. documentation and test reports on any research or tests on components, assemblies and/or the complete product to determine and demonstrate that by its design and construction, the product is capable of being installed, put into service, and operated in a sanitary manner (optional); a determination of the foreseeable lifetime of the product (optional);

g. a copy of the instructions for the product (Instruction Manuals/Instruction books);

h. for serial manufacturing, the internal measures that will be implemented to insure that the equipment will continue to be manufactured in conformity to the provisions of the P3-A Sanitary Standards or P3-A Accepted Practices; such measures may be included in the manufacturer's Quality control Manual.

i. engineering reports;

j. laboratory reports;

k. bills of material;

l. wiring diagrams, if applicable;

m. purchase order engineering files

n. hazard evaluation committee reports, if executed;

o. change records;

p. customer specifications;

q. any notified body technical reports and certification tests;

r. copy of the P3-A symbol authorization, if applicable.
F6.2
The file does not have to include detailed plans or any other specific information regarding the sub-assemblies, tooling, or fixtures used for the manufacturer of the product unless a knowledge of them is essential for verification of conformity to the basic sanitary requirements found in P3-A documents. 

F.6.3
The documentation referred to in F6.1 above need not permanently exist in a material manner in the EDTCF, but it must be possible to assemble them and make them available within a period of time commensurate with its importance (one week is considered reasonable time).  As a minimum, each product EDTCF must physically contain an index of the applicable document of F6.1 above. 

F6.4
The EDTCF may be in hard copy or software form.

F7
Confidentiality

F7.1
The EDTCF is the property of the manufacturer and is shown at their discretion, except that all or part of this file will be available to the 3-A Sanitary Standards, Inc. or a regulatory agency for cause and upon request. 

F7.2
Owner shall have access to the supplier’s validation/quality data on the pump for use during commissioning.  The information should be provided in a turnover manual.

F8
File Location

F8.1
The manufacturer shall specify where EDTCF shall be maintained.

F9
File Retention

F9.1
The EDTCF (including all documentation referred to in F6.1) shall be retained and kept available for 7 years following the date of placing the product in use or from the last unit produced in the case of series manufacture. 
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