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Over the years technology has increased in the manufacturing areas.

Companies have moved to obtain automated equipment for the manufacture of

their products. In the pharmaceutical industry, this equipment’s has been

implemented in order to increase production. The equipment is managed by

operators and each operator must have access to them. The pharmaceutical

industry in the US is governed by the FDA and it has guidelines to ensure the

proper use of this equipment and those who use it (21 CFR part 11). During this

project, improvements were made to the process of creating accounts for

automated teams, where positive results were obtained for the company. Thus,

creating a standardized system with quality controls. In addition, the time it took

a staff to create an account was reduced from 82 minutes to 51 minutes in this

process. For the development of this project, the Six Sigma methodology and its

DMAIC tool were used to determine the defects of the process and thus achieve

the main objective.
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Results and Discussion

Through this project, it was possible to meet the main objectives: to

optimize the process of creating accounts in the IT department to comply with

the federal statute 21 CFR part 11. This was carried out using the Six Sigma

methodology and its Dmaic tool. The causes of the loss of time when creating an

account were identified, and a system was implemented to mitigate these causes.

This way, the account creation process was standardized in automated equipment

reducing time and increasing the efficiency of the process. In addition, the

number of forms that are processed has increased significantly. A new system

was implemented where the forms are received by a technician when they arrive

at the department and are segregated by areas to be more efficient when working

on them. By making this change, it was possible to distribute the workload to the

employees equitably, and their performance was increased. This project showed

that optimizing a process would be reflected not only in the area that is worked

on but also in all departments. The benefits of optimizing a process are

minimizing human errors, eliminating waste of time, and getting the most

productivity out of the impacted area. This project demonstrated that the loss of

time in a process or an area would affect the final product in a chained way.Define

The objectives were met during the project's development and an impact

was created in the IT department. The project's purpose was to implement a

standardized system where the time to develop equipment accounts is reduced.

Using the Six Sigma Dmaic tool, it was possible to define the problem to

optimize the process of creating accounts in automated equipment. The SIPOC

tool was used to establish the areas that are impacted. Using the SIPOC tool, the

process of creating an account for teams was identified. By making the diagram

they can identify the areas related to creating an account.

Table 1

SIPOC

Measure

To identify the defects in creating an account for equipment, the IT

department was asked for the sheets made three months before and after the

optimization of the process.

Table 2

Sheets created Before and After Optimization

Data was obtained from the time of the creation of accounts of 30 sheets.

The time of the orders before the optimization of the process was carried out by

means of a time study. The time data after the optimization of the process was

obtained from the new accounts created.

Figure 2

Time  Variation Before Optimization

Introduction

The pharmaceutical industry is a highly regulated industry in which each

of the activities carried out must follow an SOP procedure, “Standard Operating

Practices,” where states how to carry out a particular job or task. The IT area,

"Information Technology" of a pharmaceutical company, oversees managing and

supplying all access to the equipment used in the facilities. Before providing

these accesses, specific steps must be followed, such as the personnel requesting

access being trained on that equipment, and their supervisor authorizing it. With

all this, a form is filled out and delivered to the IT personnel. During the past

months, the department has gone through several events with the control of

documentation with the forms used to create accounts. In recent audits, sheets

have been found that have been received for several months and have not been

processed. This, incurring in deviations to GDP "Good Documentation Practice"

due to lack of realization now and not being contemporary data, means that it

was not documented at the moment. The regulatory agency "Food and Drug

Administration," known by its acronym FDA is an agency of the US Department

of Health. It seeks to safeguard the quality and protection of biological products

and medicines used by human beings. The FDA maintains quality and safety

through its guidelines known by its acronym CFR “Code of Federal

Regulations.” One of the federal regulations is 21 CFR part 11, which establishes

the integrity of the data using a registry and electronic signatures so that the data

obtained in a process is not eliminated or manipulated.
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Figure 3

Time Variation After Optimization 

Based on the time variation before standardization, the average was 82

minutes. Based on the time variance after standardization, the average review

time was 51 minutes.

Analyze

During the measurement phase, it was observed that the system accounts

were not created on time due to different interruptions. They were analyzed, and

a new method of working with them was established. One of the changes

implemented was that when the account sheet was delivered, it had the training

certification taken. Thus, the technician can check in the system if the requested

personnel have or do not have the training to complete the sheet. With the

segregation of areas, an increase has been observed in the number of sheets

made in the months that the standardization of the process was carried out .

There is an increase in 3 months of a total of 42 sheets completed. This shows

that the root cause of the delay in the accounts is the need for more information

on the sheets and the need to have the areas assigned to the technicians. On the

other hand, the time to create an account decreased after the process

standardization.

Improve

For the continuous improvement phase, the optimized account creation

process was reorganized. A monthly inventory verification system is also being

established to determine how the equipment accounts are working and how

many are being made per month. This work will be carried out by the supervisor

of the technicians, or a person designated by the supervisor to have control

outside of the technicians who work on these sheets. With this system, the

efficiency of each employee will be measured when creating the accounts.

Control

The purpose of the control phase was to ensure that the implemented

improvements continue to be met and that the process continues effectively. This

project implemented changes in the way accounts are executed and payrolls are

worked on. A control logbook was implemented to provide a number attached to

the sheet. This logbook can be filled out by any technician who receives the

sheet. This technician will be in charge of delivering the sheet to the

corresponding place. This will help keep track of the forms coming into the

department, who receives them, and who completes them. Employees assigned

to account creation must use the "First In, First Out" policy to avoid

accumulating forms; They will be made later as they are received

Future Work

The methodology used in this project consists of the following stages:

• Define: in this stage, the affected areas will be identified, the problem will be

defined, the scope of the project using SIPOC and the areas for improvement

will be defined.

• Measure: in this phase, the variables that caused the defects were identified

and measured. In this project, a time study was carried out in the creation of

automated equipment accounts.

• Analyze: the objective of this phase is to understand why the defects are

generated. Data obtained in a time study was used to analyze the variations and

work performance.

• Improvement: in this phase, the solutions to eliminate the defects were

implemented.

• Control: in the last phase, a monitoring system for the new process is

implemented. It is based on a control system through a record book in order to

guarantee the integrity and continuity of the process.

Results and Discussion

Optimizing a program or a process drastically helps grow a company.

During this project, you will find information on how a process is optimized,

what tools were used, and how to integrate these tools into the optimization. This

research aims to develop a standardized system in the account creation process

for automated equipment company employees to comply with FDA regulations.

This project was made to minimize the time of creating an account. The

methodology used was Six Sigma with Dmaic. This could be applied to our

project since it is necessary to measure the current process to define the real

problem to improve the process. On the other hand, reference articles on

optimization projects were used to apply it in ours.

Month Sheets created before optimization Sheets created after optimization

1 25 40

2 20 35

3 23 35

.

Table 3

For Tracking Log

Form Tracking Log

Comment

6

Control # Area

Receive Performing 

by/date

Complete Perfomed 

by/ date

1

2

3

4

5

Figure 1

Dmaic

During this project, a series of ideas were presented that can help in future
research, that would help develop a more robust account creation system. One of
the ideas is to use a virtual system in which sheets of paper are eliminated, and
tickets are created with the information of the requesting employees. Thus,
reducing the use of paper and using technology in our favor. Also, create a union
with the training system with system to create an account to speed up the
process; when the staff takes the training, a ticket or work request is generated to
create your account at the moment, reducing the time to develop a sheet and
deliver it personally.

I thank the academic faculty for the support in my personal development
during this project, especially Professor Dr. Rolando Nigaglioni who was guiding
me step by step so that this project was carried out and completed in a
professional way. I also thank each of the professors during these two years, they
impacted me in the classes of this master's degree and gave me a basis for the
development of this project.

I thank my wife Angela Altieri for always being present day and night on
this journey and giving me the necessary support so that I can complete this
degree.

1. Adeodu, A., Kanakana-Katumba, M. G., & Rendani, M. (2021).

Implementation of Lean Six Sigma for Production Process Optimization

in a Paper Production Company. Journal of Industrial Engineering &

Management, 14(3), 661–680. Available: https://ezproxy.pupr.edu:2093/

10.3926/jiem.3479.

2. Chávez Medina, J., Santiesteban L., N. A., González Manzanilla, F. O.,

Fierro-Xochitototl, M. C., & Luna Fernández, V. G. (2022). Optimización

Del Proceso De Barrenado Para El Incremento De Productividad Y

Reducción De Rechazos a Través De La Metodología Dmaic: Caso

Empresa Del Sector Automotriz. Estudios de Administración, 29(1), 142–

164. Available: https://ezproxy.pupr.edu:2093/10.5354/0719-0816.

2022.66714.

3. Dziak, M. (2020). DMAIC (Define, Measure, Analyze, Improve and

Control). Salem Press Encyclopedia.

4. FDA. (2017, January,03) 21 CFR Part 11 Subpart C. Retrieved August 08,

2022, from https://www.ecfr.gov/current/title-21/chapter-I/subchapter-

A/part-11/subpart-C.

5. Rivera, D. (2018). Optimización del Proceso de Revisión de los Registros

de Manufactura. Puerto Rico Cloud Repository. Retrieved January 22,

2023, from https://prcrepository.org/xmlui/handle/20.500.12475/216.


