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IMPLEMENTATION OF HAZARD ANALYSIS AND CRITICAL POINTS
(HACCP) PLAN AS A CONTINUAL IMPROVEMENT INITIATIVE IN THE
MANUFACTURING PROCESS OF MEDICAL DEVICES

By O. VICTOR OPARAH, RPh, MS.

Abstracts

Hazard Analysis and Critical Control Points (HACCP) plan is a program where
manufacturers determine their critical control points, and assure that they are in control.
The program allows auditors and investigators to focus on critical control points (CCPs),
which are identified through hazard analysis of every single step of device manufacture.
It allows manufacturers to zero in on critical control points that could lead to device
failures or other problems by implementing specific corrective actions, monitoring

procedures, verification and process validation as preventive measures.

Qualified device manufacturers who participate in the HACCP program will work with
the Center for Device and Radiological Health (CDRH) in implementing their program.
The center has adopted seven elements, which apply to all manufacturers and which are

already required in the Quality Systems Regulations and ISO 9000 series.

Compliance to QSR is a prerequisite to participation in the HACCP program and industry
will develop the specific HACCP elements that apply to their particular device
technologies. Invaluable benefits from the program include increased quality
consciousness of employees, limited inspection time, and decreased device problems

through quality monitoring of critical control points.



INTRODUCTION

In February 9, 2000 BioEnterics Corporation completed the submission of an original
PreMarket Approval (PMA) application for the LAP-BAND Adjustable Gastric Banding
System, a surgical implant for the treatment of severe obesity. BioEnterics utilized the
FDA PMA Shell (framework of modules that identifies the information that will be
necessary to support the filing and approval of a specific class 111 product) and Modular
Review process. The Manufacturing Module included a Hazard Analysis and Critical
Control Points (HACCP) plan as first, a continual improvement initiative and second, to

facilitate FDA’s review of the manufacturing process.

According to FDA’s Center for Devices and Radiological Health (CDRH), Becton
Dickinson, in the fall of 1999 reported the resuits of implementing HACCP for their
chocolate agar product line, which they stated was at “regulatory risk”. According to
their quality engineer, implementing HACCP resulted in a saving of $2,000 to $3,000 per
week through a reduction in rework and scrap. That was approximately $100,000 a year

for one product line. Becton Dickinson manufactures a total of 13,000 products.

Hazard Analysis and Critical Control Point (HACCP) is a risk management concept that
is being explored by the Food and Drug Agency’s Office of Compliance and the medical
device industry as the next phase of quality system regulations (QSR) evolution.
Typically, FDA’s GMP inspection involves the review of complaint files and non-
conforming reports which may be related to either design controls, and/or
production/process controls that may result in rework and scrap.  Driven by budgetary

constraints, the Office of Compliance is looking for ways to conduct short but highly



focused quality system inspections. And HACCP is their top consideration. It will
impact greatly on time and effort in reviewing device submissions and will result in

significant savings for companies.

The HACCP concept was originally designed as a process control strategy for the food
industry. It is currently takling a foothold in regulating devices, while being considered as
a mechanism to advance drug GMP compliance. HACCP is a science-based method

for understanding and controlling manufacturing processes by focusing on select “critical
control points” (CCPs). These critical control points represent a crucial step in a
manufacturing process that compromises the product if malfunctions occur. The points

are identified through systematic hazard analysis.

After a CCP is identified, the manufacturer establishes both “critical limits” for the

particular operation and monitoring procedures to ensure those limits are not exceeded.
Corrective and preventive actions are put in place should CCP exceed or near the limits
of specification. HACCP also requires that verification and record-keeping procedures

be developed.

The HACCP concept can be integrated into the recipes and standard operating procedures
of any small, regional, and national establishment. Thus far, three medical device
manufacturers namely, Cyberonics Inc, Becton Dickinson BioSciences, and BioEnterics
Corporation have implemented HACCP and have reported positive results through
various media. Employee training is a major factor in successful implementation of

HACCP. Employees must learn which control points are critical in an operation and



what the critical limits are at these points, for each preparation step they perform.
Management is required to also follow through by routinely monitoring the operation to
verify that employees are keeping the process under control by complying with the

critical limits.

For these reasons, CDRH and FDA have trained and continue to train their inspection
personnel to understand the concept properly and be able to perform HACCP inspections.
The agency’s Center for Food Safety and Applied Nutrition (CFSAN) and the
Department of Agriculture, and worldwide organizations, such as Codex Alimentarius
and the European Union has included HACCP in their manufacturing assessment

programs.

Proponents of HACCP view the concept as providing manufacturers with more precise
means of overseeing and controlling their processes, which could in turn lead to greater
efficiencies and cost-savings. From FDA’s point of view, HACCP offers the potential to
stretch scarce inspection resources through development of an auditing tool that allows

investigators to concentrate on critical manufacturing operations.

The implementation of HACCP, as it is, will continue to evolve and to be further refined
as new products and procedures are developed and as hazards and their control measures
are more defined. This document will examine in further detail the components of
HACCP plan and how it can be incorporated in manufacturing processes to ensure
product safety, enhance FDA facility inspection, and represent a cost-savings initiative

for the medical devices industry and the public health community in general.



HISTORY

The Pillsbury Company with the cooperation and participation of the National Aeronautic
and Space Administration (NASA), Natick Laboratories, and the U.S. Air Force Space
Laboratory Project Group in the early 1960s pioneered the applicatioﬁ of HACCP to food
production. It created food for the U.S. space program that approached 100% assurance
against contamination by bacterial and viral pathogens, toxins, and chemical or physical
hazards that could cause illness or injury to astronauts. The concept identified where a
possible safety risk could occur in a food production facility and attempted to control that
risk, eliminating the problems in the end product. Ultimately, it replaced end-product
testing to provide safety assurance and provided a preventive system for producing safe

food that had universal application.

Since that time, HACCP has been adopted by the military as well as many food
processors, and food handling establishments. It has been endorsed worldwide by
organization such as the European Union and by several countries including Canada,
Australia, Iceland, Thailand, New Zealand, and Japan. The concept is becoming more
broadly recognized by the international community as a mechanism to apply uniform

inspection procedures.

HACCP EXPERIENCE:
The FDA first required HACCP for low-acid canned food processing in 1973 as a
preventive measure against botulism. After several years of pilot testing, data collection,

and studying similar programs, the FDA published the “Final Rule” on the mandatory



HACCP requirements for the seafood processing industry in 1995. These regulations
now consist part of Chapter 21 of the CFR under a new “Section 123" and state that all
seafood processors and importers must comply with these regulations by December of
1997. Since 1998, FDA’s Center for Devices and Radiological Health (CDRH) has been
exploring how HACCP concepts might be applied in a medical device context,
particularly as a means to streamline inspections. Consideration is also been given to
extending the program to the drug GMP compliance area, given the experiences of the
CDRH and field staff with HACCP and risk management in device regulation.

Part of the force behind this deep consideration and support for HACCP is the resource
constraints throughout FDA’s enforcement program. The large array of device firms
falling under FDA’s regulatory territory has prompted CDRH in particular to look for
more efficient compliance approaches. As a result, new quality concepts have been
actively debated for devices, and CDRH has been taking the lead in piloting programs to

test their validity.

HACCP has been shown to have direct and immediate cost benefits as demonstrated by
the experiences of Becton Dickinson. The concept is a structured and predictable
approach to a risk-based product quality system that is focused and clearly delineates the
role and responsibilities of all participants. HACCP also would result in immediate time
and cost savings in providing a pre-approved format for PMA and 510(k) submissions
and for establishing GMP documents using established HACCP principles acceptable to

FDA and medical device industry.



Intangible benefits of the concept begin with management commitment to bring together:
design, production, and quality employees into a united team committed to maximizing
reliability and minimizing risk. Long term implementation of the plan will yield
optimized productivity with decreased operating cost and improved erﬁployee morale.
According to the Senior Regulatory Operations Officer of the FDA/CDRH, Mr. Joseph
Salyer, “voluntary HACCP participation connotes acknowledgement of following
established guideline or standards and can benefit in potential reduction in liability
insurance cost”(5). With every step of production examined and analyzed to eliminate
faulty design of product, injuries accruing from such products are minimized, consumer

satisfaction is increased, and product litigation is expunged.

DEFINITIONS (9,11)

Many terms are used in the discussion of HACCP that must be clearly understood to
effectively develop and implement a plan. Tt may be pertinent at this point to define

some of these terms prior to further discussion for a better understanding.

Acceptable level — means the presence of a hazard which does not pose the likelihood of

causing an unacceptable health risk.

Critical control point — means a point at which loss of control may result in an

unacceptable health risk.
Critical limit — means the maximum or minimum value to which a physical, biological, or
chemical parameter must be controlled at a critical control point to

minimize the risk that the identified safety hazard may occur.

Deviation — means failure to meet a required critical limit for a critical control point.



HACCP Plan — means a written document based upon the principles of HACCP, which
delineates procedures to be followed to assure control of a specific

product and a specific process.

HACCP System — means a firm’s HACCP related activities, including prerequisite
programs, HACCP training and HACCP plan.

Hazard — means a biological, chemical, or physical property that may cause an

unacceptable consumer health risk.

Monitoring — means a planned sequence of observations or measurements of critical
limits designed to produce an accurate record and intended to ensure that
the critical limit maintains product safety. Continttous monitoring — means

an uninterrupted record of data.

Prerequisite Programs — means pre-established programs in place at the firm before
implementation of HACCP, such as: design control; quality
systems; sanitary control over facilities, personnel, equipment;
production and processing operations; compliance with all

applicable FDA regulations.

Preventive measure — means an action to exclude, destroy, eliminate, or reduce a hazard

and prevent defect through effective means.
Risk — means an estimate of the likely occurrence of a hazard.

Verification — means methods, procedures, and tests used to determine if the HACCP

system in use is in compliance with the HACCP plan.



HACCP PRINCIPLES
As part of the FDA’s Modernization Act of 1997, the CDRH initiated several programs

to produce more focused and efficient inspections of devices manufacturing facilities.
One of those programs is the HACCP. A team was formed to examine the current
inspectional techniques (QSR and ISO 9001/13485) and compare it with the seven

principles of HACCP.

The seven principles are: (5,6,9,10)

1. Conduct a hazard analysis and identify preventive measure
This involves listing of steps in the manufacturing process where significant hazards

occur and description of relative preventive measures.

2. Hdentify critical control points (CCP) in the process.
This is a step or procedure where control can be applied and a safety hazard can be

prevented, eliminated, or reduced to acceptable levels.
3. Establish critical limits for preventive measures associated with each identified CCP

4. Establish CCP monitoring requirements.
Establish procedure for using monitoring results to adjust the process and maintain
control. It involves looking at:
*  What: usually a measurement or observation to assess if the CCP is
operating within the critical limit.
» How: usually physical or chemical measurement (for quantitative
critical limits) or observations (for qualitative critical limits).
*  When (frequency): can be continuous or intermittent.

» Who: someone trained to perform the specific monitoring activity.



