
1

OVERVIEW
LEAN TOOLS

ASQ Biomedical Discussion Group
San Fernando Valley

Larry Bartkus

January 2008

© Johnson & Johnson.  All Rights Reserved.
PE_BBT_LeanOV_1104_V9.0

2

The 8 Wastes

� The heart of lean is eliminating waste. Waste can be defined as anything that 
does not add direct value to the end service or product from the customer’s 
perspective.  

Unnecessary movement 
of people; multiple hand-offs

Motion
Waiting

Elapsed time between processes
when no work is being done

Over-production
Making or manufacturing in 

excess of customer requirements; 
providing a service that is not 

really needed

Over-processing
Adding unnecessary steps to a

process; redundancies between 
processes

Defects
Anything that does not meet 

the acceptance criteria

Inventory
Material or product that is used

to cover for inefficiencies

Transportation
Unnecessary movement of 

material or product

Talent
De-motivating the workforce

by not asking for input
or recognizing success
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Lean Involves the Entire 
Corporation

Engineering

Human Resources

Information 
Technology

Logistics

Shared Services

Finance

Legal

Sales and 
Marketing

Manufacturing
Procurement

Research and 
Development

Lean thinking 
requires the entire 

organization’s
participation, 

support, and drive
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Lean Thinking 

Lean has a variety of tools used to enable the culture.  They are designed to
reduce waste and increase customer value .  Below are some tools used in 
lean thinking.

Mistake-
Proofing

Kanban

Visual Workplace
and 5S

Standard 
Work

Kaizen
KPIs

Value-Stream Mapping

ME2

Rapid Changeover

Our Approach
to 

Lean Thinking
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Common Lean Tools

Kaizen

Visual
Workplace

5S

Rapid 
Changeover

Value-
Stream Mapping

Standard
Work

One-Piece Flow
(Cellular)

Manufacturing Equipment
Excellence (ME 2)

Layout 
Analysis

Mistake-
Proofing

(Poka-Yoke)

Line 
Balancing

Waste
Elimination
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What Is a Value-Stream Map?

A visual representation, a “map,” that follows a product’s production 
path from beginning to end and contains all of the process’
material and information flows.

Is equally effective in both production and administrative 
environments.

It is advised to do a current state map and future state map and
update at least monthly.

You can hand-draw it on sticky notes or do it on the computer, 
either one will work depending on your needs.
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Creating the Current-State Map Sample of Current Value
Stream Map

Process

Excellence

2002

Sales

        Value Stream Map: Line J
Product: O-Cept 6X28

           Solids Process Family
Ortho Pharmaceuticals, Manatí PR
Presented Date: February 4, 2002

Legend:

Supplier Rhythm Wheel Manufacturing
Process

Kaizen Burst Supermarket Operator

Kaizen Burst Description

BDC
AMAPS

Consumption
Trigger Report

Staging

I

Inventory Inspection

Receiv ing

PW

PK Active
& Placebo

Compression
K1 & K2

Shipping

Reconciliation
Line J

I

Withdrawal
      Kanban

Production
     Kanban

Cataño

QA Order Release

Implem
ent "OR

W"

for C/O
's at Lin

e J

1. Implementation of "One Right Way" for Changeover s at Line J.

New vis
ion

system 
for

inspect
ion

New

overwra
pper

for Lin
e J

New car
toner

for Lin
e J

2. New Thermoformer for Line J.
3. New Tablet Filling Heads.
4. New vision system for inspection.
5. New overwrapper for Line J.
6. New cartoner for Line J.
7. Implementation of QA - In Process to relevate
reconciliation task from Line Leader

QA IN

PROCE
SS

5S Proje
ct for L

ine J

Production
     Kanban

Chemical Issue

Incoming
Inspection

QA Lab Test

Reverse Transaction

P
ro

c
e

ss
 A

re
a

B
u

il
d

in
g

 #
1

C/T  = 15 s. / blis ter

C/O = 555.46 mins

D/T  = 185 mins/st

Waste = 7.5%

Val. Sp. = 90 units/

min

TP = 94 s.

# Shifts = 2

W. Time Av. = 430

min

# days = 5 days

II

Filler - Bosch Compactor

(includes brief  &
detailed

placement)

Thiele

Not used f or
this Product!

FMC Manual F.C.
Packaging

Manual
Shipping

Carton
Packaging

Pallet
Wrap

C/T  = 5 s.

C/O = 555.46 mins

D/T  = N/A

Waste = 3%

TP = 24 s.

# Shifts = 2

W. T ime Av. = 430

# days = 5 days

C/T  = N/A

C/O = N/A

D/T  = N/A

Waste = N/A

T P = N/A

# Shifts = 2

W. T ime Av. = 430

# days = 5 days

C/T  = 15 s.

C/O = 210 mins

D/T  = 125 mins/st

Waste = 7%

Val. Sp. = 85 units/m

WT  = 23 s.

# Shifts = 2

W. Time Av. = 430

# days = 5 days

C/T  = 5 s.

C/O = 210 mins

D/T  = N/A

Waste = 1%

WT  84 s.

# Shifts = 2

W. T ime Av. = 430 mins

# days = 5 days

C/T  = 15 s.

C/O = 210 mins

D/T  = N/A

Waste = 0%

T p = 84 s.

Bundle = 25

# Shifts = 2

W. T ime Av. = 430

# days = 5 days

C/T  = 15 s

C/O = 210 mins

D/T  = N/A

Waste = 0%

TP = 2639 s.

# Shifts = 2

W. Time Av. = 430 mins

# days = 5 days

T = 12000
blisters 1 1

3

0
1 3

1
0.54 cases of

400 empt. comps.
T  = 6000 s.

T  = 4 s.
T P = 10 s. Waste = 6.8% "Rework Station"

 Waste = 2% from FMC

New Tab
let

Filling H
eads

for Line
 J

0.5

New

Thermof
ormer

for Line
 J

Tablet
Room

Withdrawal
      Kanban

Building #2

Filling Area
Packaging

Area

W
ar

e
h

ou
s

e
 #

1

Approval Transaction

I
Production
     Kanban

Tablet
Room

Withdrawa
l

Kanban

Warehouse #2 Warehouse #2

T P = 54 s.

V.A Time = 70 s.
N.V.A. Time = 8750 s.

15 s.

6000 s.

5 s.

4 s.

N/A 15 s. 5 s. 15 s. 15 s.

23 s. 84 s. 2639 s.

"PFanku
ch" at

New

Overwr
apper

Checkwe
igher

after ca
rtoner

New

thermo
former

with tra
nsfer

Pre-pri
nted Fo

il to

elimina
te use 

of

mat & p
rinter

Reconciliation

8. Use of Checkweigher after cartoner

10. Pre printed foil
11. Pfankuch at the overwrapper

9. 5S project to improve Line J operational aspects  in
terms of logistics and layout that support daily
operations

VSM from data gathered on: December 2001
Map Created By: Nilda León, Ramón Torres, Pedro Rom án

= 8000 s.

8000 s
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Value-Stream Mapping
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WORK
PROCESSES

VALUE 
ADDED

NON-VALUE-
ADDED

FLOW ELIMINATE

Value-Stream Mapping:
• Eliminate the abnormal and 
the unnecessary
• Reduce the non-value added 
but necessary (BVA)
• Put the value-added processes 
in a natural flow sequence

ABNORMALNORMAL

NECESSARY UNNECESSARY

REDUCE

Identifying Value in a Process
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Draw the Future-State Map

Use current VSM data

Reduce as many NVA steps as you can

Include projects list (Lean, Six Sigma, DEx, etc.)

Include capital projects (What, Who and When)
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P repa re d by

Michael Margolin

A ppro ved byP roces s

Resolve Processing
R eagent Red Cells

Dat e

10/ 4/ 00

Dat e

Pa ge 1  of  1

Cl ien t

O rtho-Cl inical Diagnostics
Rari tan

Future State Value Stream Map for Reagent Red Blood Cells

Electronic
Information Flow

Paper work  Flow

RECEIVING

TESTING  - LAB  I I

FILLING  / LAB ELING

I

PAC KAGIN G SHIPPIN G

TESTING  - LAB  I

FRE EZE CELLS

PROC ESSING

CO MP LIAN CE

CO MP ONEN T PR EP COMPO NENT
STER ILIZATION

Component Kanbans
located in R-3

In R -3, remove v ials  from
pal let, load onto cart,
move to prep area,
remove plas tic , wipe tray
w/water, transfer to tray,
place on oven cart; 222
vials/tray; 4 day  expiration
for R RC and 3 days for
others

R emove pipettes
from from box ,
transfer from
plas tic bag to
ny lon autoclave
bag; 330 pipettes/
bag; 10 min to
generate tray  tags;
4 day  expir ation
for RRc  and 3
days  for others

Components for Red C el ls are good for
4 days ; other products  for 3 days

Maximum
stor age time
is  12 months

DAILY PLANNING

PRO CUREMENT

SUPPLIER

C USTOMER

ACTUAL ORDER

O RDER

1

1

1 1

3
C/T: 4 min

C/O : 30 min

UPTIME: 100%

SHIFTS: 1

BATCH  S IZE: 20 units

YIELD: 100%

WOR KTIME AVAILABLE:
450 min

NO TES:

C/T: 12 min

C/O: 90 min

UPTIME: 100%

SHIFTS: 1

BATCH SIZE: 20 units

YIELD: 100%
WOR KTIME AVAILABLE:
450 min
NO TE S: B ulk  routinne
antigen-20 units; Bulk
Extended Antigen Profi le-20
units

C/T: 16.5 min

C/O: 90 min

UPTIME: 100%

SHIFTS: 1

BATCH SIZE: 15 units

YIELD: 100%
WOR KTIME AVAILABLE:
450 min
NO TE S: H LA  tes t 15 units

C/T: 5.1min / tray  or bag of
components ; 88 trays  per
load in oven and 56 bags  per
load in autoc lave

C/O: 30 min

UPTIME : 100%

SHIFTS: 1
BATCH SIZE: 19,536 v ials ;
18,480 pipettes
YIELD: 98%
WOR KTIME AVAILABLE:
450 min
NOTES : 10-15 mins  for prep
of fi l ling head, spare, and
misc. fi ll ing eqpt

C/T: 10.6 min
Oven (load, unload, and
paperwork; Autoc lave (load,
unload, and paperwork

C/O:60 mins inc luding
gowning before unloading in
clean core (G-126)

UPTIME : 90%

SHIFTS: 1

BATCH SIZE: 19,536 v ials ;
18,480 pipettes
YIELD: 95%
WORK TIME AVAILABLE:
450 mins
NOTES: material cools  30-
45 mins  before use

C/T: 22.5 min

C/O: 50 min

UPTIME: 100%

SHIFTS: 1

BATCH SIZE: 4 units

YIELD: 100%
WOR KTIME AVAILABLE:
420 min
NO TE S:

C/T: 15 min

C/O: 50 min

UPTIME : 98%

SHIFTS: 1

BATCH SIZE: 20 units

YIELD: 98%
WOR KTIME AVAILABLE:
420 min
NOTES :

C/T: 14 min

C/O: 29 min

UPTIME: 85%

SHIFTS: 1.5 (12 hrs)

BATCH SIZE: 700 vials

YIELD : 95 %

WORKTIME AVAILABLE:
420 min

NOTES: Fi l ling c rew subjec t
to idle time waiting for bulks

C /T: 13.6 min

C /O: 48 mins

U PTIME: 100%

S HIFTS: 1

B ATCH SIZE: 1150 pkgs

Y IE LD : 100%
W ORKTIME AVAILABLE :
450 mins
N OTES: c rew  s ize = 4

C /T: 2 min

C /O : 0

U PTIME: 100%

SH IFTS: 1

BATC H SIZE: 1 pkg

YIELD: 100%

WO RKTIME  A VAILAB LE:
450 mins
N OTES: crew s ize varies
from 1 to  5

C /T: 24 min

C /O : 0 min

U PTIME: 100%

SH IFTS: 1

BA TC H SIZE: 100 units

YIELD: 100%
WO RKTIME AVAILA BLE:
450 min
N OTES:

rate is  15 UT/hr ; 10 UT/panel
are needed

2x / day
Mon - Fri

Mfg Order inc ludes  pick date, s tart date, due date, and
components  required; fil l ing components  in Kanbans;
Pakaging components  are issued to each order

Red C el l  A
v ailabi l ity

C/T: 5.3 min

C/O: 35 min

UPTIME : 100%

SHIFTS: 1

BATCH SIZE: 53/187 units

YIELD: 98%

WOR KTIME AVAILABLE:
450 min
NOTES : Lot is  used for both
fil l ing and process ing. Lot
size depends on usage.

DILUENT PREP

QA LABS

C /T: 24 min

C /O : 90 min

U PTIME: 100%

SH IFTS: 1

BA TC H SIZE: 20 units

YIELD: 100%
WO RKTIME AVAILA BLE:
450 min
N OTES:

C/T: 6.3 min

C/O: 60 min

UPTIME : 85%

SHIFTS: 1

BATCH SIZE: 7,500

YIELD: 100%

WORK TIME AVAILABLE:
7.5 hrs
NOTES: includes  folding

ANTIGRA MS

Product Flow

Sample Flow

FAX with l ist of cells  to
be processed

Test results

Tes t results

Dai ly Production Schedule

Produc tion Records

Produc t
R elease

Tes t R esults

Shipping data

Produc tion Records

Received unit data

1

4 5

5

1

235 units

2

5

5

4

DAILY

20 %

80 %
2 bulks

4 mins

2 days

0 min
4.5 min

0.1 days

7 min

0.2 days

13.6 min

0.5 days

2 mins    Lead Time: 5.8 days

   Processing Ti me: 110 m ins

T/P:  min

T/P: 240 min

T/P: 330 min

T/P: 90 min

T/P: 280 min

T/P: min

T/P:  min

T/P: 180 min

T/P: 88 min

T/P : min

T/P: min

T/P: min

C /T: 2 min

2.2 days

5.3 min 7.5 min 6.3 min

0.2 days

TT  = 21  min
un it = RBC un it
104 unit s/ week
21 u nit s/day

PACEMAKER

O X O  X

P
a r

a
lle

l

P
ar a

ll el

FIFO FIFO

19

16

15

1 7

11

12

14

10

9

4

3

2

Visual Contr ol

6

1

2

3

4

7

6

8

5

9

FIFO

2

U nit Profile

Ite m Imp rovemen t Idea Benefit Value Stream Position
1 Red  Ce ll Process Op timization- Int egrate  and 

o ptimize Cobe pr ocess to save st eps, aseptic 
co nnections, an d eliminate BioCla ss 1 gowning

Reduced gowning cost re sults from e lim in ation 
of ase ptic conditions

Pro cessin g

2 Scale up of Red Cell bulk volume fo r Affirmage n 
a nd Coombs

Reduced number  of chang e overs in F illing 
and L abeling along  with reduced  number  of 
Batch Records

Pro cessin g

3 Rep la ce 2 LN Red Cell Sto rage T anks in K257 Tan ks have exceed ed life span o f 10-15  yrs 
and p ose safety a nd reliability concer ns

Resear ch & Develop ment

4 Vial Counting System f or G151 Provides a vial coun t of units exiting t he sterile 
fillin g room  G151.  T his will aid r econciliation of 
the fu ture F ill/La bel proce ss

F illing

5 I mplement 100% Vision and  UV Inspect io n on the 
Sancoa  la beler  -  G151

Reduced ch ance of u nlabeled pr oducts and  
missing/unr eadable printing

Labeling

6 Ster ile Suite Reno va tion in conjunction  with new 
a utoclave and  dry hea t oven

Curr ent equipm ent is aging a nd no long er 
reliable.  Sma ller  sterile suite fo otprint will 
resu lt in lo wer  oper ating costs

F illing

7 F acilit ate Acce ss to Garvey Table Proposed  changes would f acilitate  mater ia l 
hand ling  making the operat io n more  efficient 
and less d angero us

Packaging

8 Reb uild  and re furbish Cozzoli 13/1 8 filling machine- 
G 154

A refur bishment would incr ease r eliab ility, 
quality and  uptime

F illing

9 Retr ofit (3)  NJM labelers with a  vision  syst em to 
1 00% insp ect for m issing la bels

Compliance r elated cor rective action  to 
addr ess Er ror and Accid ent rep orts for  
custome r complaint s

Labeling

Item Project Tools Benefit P hase
1 Finis hed goods supermark et  and

Kanban to Pack aging f rom
Shipping

Lean Controlled lev els  of
inv entory , no

ov erproduction

3

2 Reduce cy cle time in Compliance Lean /  6σ Meeting planned 2
3 Reduce cy cle time in QA Labs Lean /  6σ Meeting planned 2
4 Cont inuous flow in Pack aging Lean 70 / 30 / 50 1
5 Schedule Pac kaging Lean See I tem 1 3
6 Level Load Packaging Lean See I tem 1 3
7 FIFO between Label and Pack Lean Standard WI P 1
8 Supermark et between Labeling

and Packaging wit h K anban to
Process ing

Lean Controlled lev els  of
inv entory , no

ov erproduction

3

9 Reduce changeover time in
Labeling

Lean >50% 1

10 Flow  fill and label Lean 70 / 30 / 50
I nventory reduct ion

1

11 Reduce changeover time in Filling Lean >50% 1

Item Project Tools Benef it Phase
12 Improve uptime in Filling 6σ I mproved

produc tivit y
3

13 Supermarket for s teriliz ed
component s

Lean No overproduc tion 2

14 FI FO between filling and
proc es sing w ith vis ual c ontrols

Lean S tandard WIP 2

15 Improve uptime in Antigram
production

6σ I mproved
produc tivit y

3

16 Pull sys tem with v isual controls f or
diluents

Lean Controlled lev els  of
inv entory , no

overproduction

1

17 Reduce cy cle time for Red Cell
proc es sing

Lean /  6σ I mproved
produc tivit y

3

18 Raw material supermarket and
Kanban to Proc urement

Lean 172 units 3

19 Contract with external lab to test
inc oming units

6σ Reduced testing in
Manufactur ing

3

Improvement Projects are Referenced by Colored “Bur sts”

Phase 1: 0 – 3 months – Red

Phase 2: 3 – 9 months – B lue

Phase 3: 9+ months – Green

70 / 30 / 50 = 70% improvement in produc tivit y
30% improvement in s pace

Future State Improvement Project List Future State Capital Project List

Capi tal P rojects are Referenced by Yellow Ci rcles

1

7

8

18

13

5

Future-State Value Stream Map 
for Reagent Red Blood Cells
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Key to a Lean Culture:  Kaizen (Continuous 
Improvement)

What Is Kaizen?
Kaizen means “change for the better” in Japanese. The best English equivalent is 
“positive improvement.”

What Is Kaizen ‘Blitz’?
Kaizen Blitz is a concentrated, highly intensive activity designed to make rapid 
improvements quickly and efficiently.

Kai  Zen 

  

Change/Improvement  Good/Continuous  
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Kaizen Definition

Formal, planned activities to achieve a stated objective within a short 
period of time OR quick meetings that occur to review data and 
make a decision if there is an issue with the process

Kaizen assembles dedicated cross-functional teams aimed at 
improving a process or problem identified within a specific area

The team may work together once in a quick event or they may work 
together over a long period of time.  Find what works for you at your 
facility or in your function.

© Johnson & Johnson.  All Rights Reserved.
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Kaizen Definition (cont.)

Kaizen is a vehicle for driving quick-hit value by implementing “do-now”
solutions through waste elimination and making on-the-spot decisions 
when an issue is presented

A great project launching tool

Kaizen is a vehicle to increase process speed and efficiency through 
employee involvement (remember the Talent waste!)

Change is IMMEDIATE (few to-do lists or action items)

Kaizen events and kaizen teams are about action and change,
not just talk and lists.
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How Long Will It Take?

Short period of time
gKaizens can be as short as15 minutes or as long as 5 days

Complex kaizen workshops can take up to 2 months to complete
gTwo weeks planning
gWorkshop lasts 3 to 5 days
gFollow-up tasks completed 3 to 4 weeks

© Johnson & Johnson.  All Rights Reserved.
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How Do You Make Kaizen Part of the Culture?

Leadership must lead kaizens as part of their goals and objectives.
Leadership must support innovation and empowerment of the team (do 

not second guess, let the team work).
Change must be expected.
If the change does not work, do not reprimand.  Learn the lessons and 

do another kaizen. That’s part of the process of innovation!
Identify a dedicated ‘kaizen room’ with computers and all needed 

supplies for uninterrupted success
GE has kaizen t-shirts so when you are doing a kaizen you know that 

person cannot be bothered for other reasons.  You also know that if 
you get asked for data or ideas that you must stop and help.  T-
shirts are a number one priority!

Reward and recognize kaizen team success.
Visually track progress.
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Summary

A kaizen event:
g Is fast
g Has clear and radical goals
g Has clear boundaries and allocated resources
g Is initiated and fully supported by management
g Involves cross-functional team
g Is thoroughly planned in advance
g Is structured
g Includes training in appropriate tools
g Achieves results quickly; the spirit is “do it” by removing 

waste from the process

© Johnson & Johnson.  All Rights Reserved.
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The 5 Ss

Step 1 SEIRI
Segregate and Eliminate - SORTSORT

g Segregate necessary items from unnecessary items 
and eliminate what is not needed.

Step 2  SEITON
Arrange and Identify - SET IN ORDERSET IN ORDER

g Arrange items so that they can be found quickly by 
anybody.

Step 3 SEISO
Daily Cleanup Process - SHINESHINE

g Create a spotless workplace…swept and clean.

© Johnson & Johnson.  All Rights Reserved.
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The 5Ss (cont.)

Step 4 SEIKETSU
Constant Adherence to the First Three Steps & Safety -

STANDARDIZESTANDARDIZE
gStandardize cleanup activities so that these actions are specific 

and easy to perform. Create and maintain a safe work 
environment.  Ensure compliance to procedures.

gThis is the condition we support when we maintain the first three 
steps.

Step 5 SHITSUKI
Motivate to Achieve Habitual Compliance - SUSTAINSUSTAIN

gPromote adherence to maintaining a high performance, high 
quality and safe work environment. Use visual performance 
measurement tools.

gMake a habit of maintaining established procedures and ensuring 
they are followed.
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Sort Set in Order SustainStandardizeShine

5S Training Program
Main Menu

© Johnson & Johnson.  All Rights Reserved.
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Example of Sort
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Example of Set in Order B
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Example of Shine

Floors and equipment in area are painted and clean



13

© Johnson & Johnson.  All Rights Reserved.
PE_BBT_LeanOV_1104_V9.0

25

Example of Standardize 

Standard Hardware parts are consolidated and identi fied

© Johnson & Johnson.  All Rights Reserved.
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5S Audit Form
Work Place Organization 

Audit Process

A.   Sort 0 1 2 3 4 5 Comments
1> Is the floor clean and maintained or is there evidence of spills of material, liquids or parts x
2> Is personal protection equipment available and used by all people working in the area. Is it readily accessible x
3> Is all machinery/equipment appropriately guarded and kept clean and unsoiled by daily care x
4> Is cleaning equipment readily available and identified in the area e.g. brushes, cloths, bins, vacuums x

Score 0 0 2 3 8 0

B.   Set in Order 0 1 2 3 4 5 Comments
5> In unmarked areas, is the floor free from unnecessary items e.g. tools, WIP, trash cans x
6> Are there any unnecessary items of machinery or equipment located within the area x
7> Are tools/parts for changeovers identifiable and appropriately located e.g. shelves, cabinets, boards x
8> Are there items of inventory/parts that do not relate to what is currently being produced in the area x

Score 0 0 2 0 4 10

C.   Shine 0 1 2 3 4 5 Comments
9> Are controls for machines properly labeled and are critical points for maintenance clearly marked x
10> Are "quality systems on-line" e.g. Work Instructions, Drawings, SPC x
11> Are all documents in area associated with task, neatly stored, and are revisions current x
12> Is all product appropriately identified in terms of its status e.g. good, scrap, on hold, rework etc x

Score 0 0 0 0 0 20

D.  Standardize 0 1 2 3 4 5 Comments
13> Is the storage of all containers and material always neat and at right angles x
14> Is operational performance information readily available in the area e.g. schedules, production, scrap x
15> Are walkways, workstations, product storage and hold locations clearly delineated x
16> Are there suitable markings and labels to identify contents on the floor, shelves, bins, cabinets x

Score 0 0 0 3 4 10

E.   Sustain score 0 1 2 3 4 5 Comments
17> Is there a disciplined system of controls and maintenance to ensure highest possible performance x
18> Are all tables, benches and workstations kept in an orderly, clean and tidy condition x
19> Is there evidence of a system to keep all machinery/equipment clean by daily care x
20> Are controls posted on a bulletin board.  Is information on the bulletin board orderly and current x

Score 0 0 0 0 4 10

Area:
Auditor(s): Section A B C D E
Date: Sub-total Score 13 16 20 17 14 80
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Before and After 5S

Before: Raw material storage 
Montreal SanPro

After: Color coded storage areas 
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Before and After 5S

Before: CPC-PPC plant After: Organized and color coded 
space which also acts as a 
kanban
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Poka-Yoke is Japanese for mistake-proofing.  It is the 
creation of devices that either prevent the special causes 
that result in defects or to inexpensively inspect each item 
produced to determine whether it is acceptable or 
defective.

Foundations of Poka-Yoke

A Poka-Yoke device is any mechanism that either prevents a mistake from
being made or makes the mistake obvious at a glance.

The ability to find mistakes is essential because the cause of defects lies in 
errors committed due to imperfect processes.  Defects result from either 
being unaware of the errors or neglecting to do anything to correct them.

Any defect or non-conformance to CTQ specifications can be major sources of 
customer dissatisfaction and create numerous hidden cost for the
producer.
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Mistake-Proofing Strategies

Make it harder to create the error

Make it possible to reverse the error

Make it obvious that the error has occurred

Detect deviations from procedures or fixed values (e.g., Number of 
parts)

Design:

gDesign process so it tolerates the error and doesn’t result in a 
defect

gDesign process to decrease complexity
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Poka-Yoke Systems

Two poka-yoke systems can be used…

gControl approach

– Shuts down the process when an error occurs
– Keeps the suspect part in place when an operation is 

incomplete
– High capability of achieving zero defects
– Machine stops when irregularity is detected

gWarning approach

– Signals the operator to stop the process and correct problem
– Sometimes an automatic shutoff is not an option
– Dials, lights, and sounds to bring attention to the problem
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Seven Step Poka-Yoke Process

(1)(1) Identify and describe the defect

(2)(2) Identify:

� Where the defect is made

� Where the defect is discovered

(3)(3) Analyze the process/operation where the defect is made

(4)(4) Determine the deviation from standard

(5)(5) Determine the root causeroot cause of the defect

(6)(6) Identify potential ideas to eliminate or detect earlier

(7)(7) Create a mistake-proof device or implement other mistake-proof 
solution
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Mistake-Proofing Example -
Solder Joints

4 critical wires were hand soldered 
to a circuit board

An incorrect or missing solder would 
result in a defect (25 - 30 ppm)

An error may not be detected until a new 
car drives over a bump in the road

The soldering operation has been error 
proofed.  The new station will ensure:

g All four wires are inserted in the 
correct positions

g All solder welds are complete
g There are no short circuits

g There are no missing solder 
welds
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Mistake-Proofing in Film Manufacturing
Eliminating Errors During Coating Solution Formulat ion

Problem:
Raw materials for coating solutions 
are weighed but not segregated by 
batch or shift. Creates opportunity for 
erroneously omitting material or 
adding material intended for a batch 
made on a different shift. 

Solution:
Operation’s team implemented “Shift 
Carts” to segregate materials. 
Prevents mix-up of materials between 
shifts.
No batch waste for this failure mode 
since implementation in June 2000.
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Discussion Groups

Value Stream Map
Supply Chain
Packaging & Sterilization

Kaizen
Non-conforming Material Reports
ECO Process

5 S
Receiving Inspection
Quarantine & Release Product

Poka-Yoke
Work Station
Computer Report


