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• Introductions 

• Lean Business System Overview  

• What Results Should You Expect? 

• Batch vs. Lean? 

• Lean Business System Tools - BASICS 

• Lean And Change Management 

• Linkage To Customer Value  

• Lean Video Examples 

• Lean Exercises 

• What Is An Improvement You Can Make When You 
Return? 
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Why Lean? 

 

Lean Gets Results! 
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Blood Diagnostic Analyzer 10/99 

Operators                 10 -    0%    

Units Per Day (incl. OT)   4 +59% 

DL per unit (hours)   31 -   50% 

Thru-put Time (Days)     3.5 -   63% 

Cycle Time (Min)   136 -   63% 

Operators                                10 

Units Per Day (includes OT) 1.7 

DL per unit (hours)        62 

Thru-put Time (Days) 7 

Cycle Time (min)  355 

After Actuals 

Before 

50% Increase in Productivity – 3rd Pass, 

 after other consultants! 
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Hospital Patient Services Area 2005 
Tray Line (Meal Assembly) 
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Before 

After 

Baseline Data 

• No# of Operators per Day 18 

• No# of Operators (7 Days) 24 

• Square Footage 2,500 

• Seconds to complete (1) Tray 214 

• Meals per Day 2,419 

• Total Labor Hours 144 

Pilot #2 Data 

• No# of Operators per Day  15 -38% 

• No# of Operators per Cell 3  

•  No# of Cells 2  

•  Square Footage (2 Lines) 552 -78% 

•  Seconds to complete (1) Tray 15.75 -93% 

•  Meals per Day 2,742 +13% 

•  Total Labor Hours 72 -50% 



In Lab Processing Time - 2004 
Potential Savings for monitored tests 20% - 70% 

Thru-put Time STAT TAT 

Receipt to Result (Minutes)

Baseline Data Revised  Lean 

Projections

Variance Percentage Change 

Baseline to Projected

APTT (TECAN) 34.00 25.00 9.00 26%

BMETPN (TECAN) 41.00 32.48 8.52 21%

H&H (no TECAN) 19.00 6.10 12.90 68%

HEMGP (no TECAN) 23.00 6.10 16.90 73%
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Core Lab Labor Savings - 2004 

1 Year Total Labor Opportunity of  $510,156 

No FTE Layoffs 

FTE Impacted by 

Core-Lab Lean 

Pre Lean 

FTE 

Post-Lean 

Lab FTE

Lean Goal  

FTE 

Savings

Lean Goal  % 

FTE 

Reduction

Lean Goal FTE 

Reduction

1- YR Lab 

Goals

Lab % FTE 

Reduction Lab yr-1  Lab yr-3

Phlebotomy 28.7 22.2 6.5 23% 199,149.60$          3.2 11% 98,042.88$        294,128.64$      

Processing 28.9 25.2 3.7 13% 112,596.12$          3 10% 91,915.20$        275,745.60$      

Chemistry* 14.7 9.8 4.9 33% 305,575.30$          1.5 10% 93,163.20$        279,489.60$      

Hematology* 19.1 14.0 5.1 27% 315,202.16$          2.5 13% 155,272.00$      465,816.00$      

Totals 91.4 71.2 20.2 22% 932,523.18$          10.2 11% 438,393.28$      1,315,179.84$   

Overtime 71,762.80$            71,762.80$        215,288.40$      

Totals 1,004,285.98$       510,156.08$      1,530,468.24$   
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SQ Footage Comparison: Options A , B, C 

Current 

Sq. Ft

Future Sq. 

Ft Variance Variance %

Net Available 34,000 55,190 21,190 62%

Non Core Laboratory 5,191 8,120 2,929 56%

Micro Laboratory 2,076 3,830 1,754 84%

Core Laboratory 7,929 10,520 2,591 33%

Total Laboratory 15,196 22,470 7,274 48%

Total Non Laboratory 18,804 32,720 13,916 74%

Current 

Sq. Ft

Future Sq. 

Ft Variance Variance %

Net Available 34,000 41,190 7,190 21%

Non Core Laboratory 5,191 3,720 (1,471) -28%

Micro Laboratory 2,076 2,076 0 0%

Core Laboratory 7,929 5,461 (2,468) -31%

Total Laboratory 15,196 11,257 (3,939) -26%

Total Non Laboratory 18,804 29,933 11,129 59%

Current 

Sq. Ft

Future Sq. 

Ft Variance Variance %

Net Available 34,000 34,000 0 0%

Non Core Laboratory 5,191 3,720 (1,471) -28%

Micro Laboratory 2,076 2,076 0 0%

Core Laboratory 7,929 5,461 (2,468) -31%

Total Laboratory 15,196 11,257 (3,939) -26%

Total Non Laboratory 18,804 22,743 3,939 21%

Current  and New Building Plan's B &  C

Current Building Plan A

Current  and New Building Karlsburger

Comparison to New Building 

Using Architect Analysis 

74% Savings 

Over Architect’s 2 Floor Plan 

Current Vs Revised New 

Building Plans with Future 

Lean SF Comparisons 

59% Savings 

But No Second Floor 

Utilizing Current State Layout 

and Scrapping New Building 

Plans 21% Savings 

But No New Building 
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Construction Options vs. Savings Summary 

 SQ FT Renovation New Const. Total  Savings 

 New 

 

 32,500 $4.4M*** $11.8M** $16.2M $0 

  

 

 16,000 Need Est. $5.84M $5.84M $10.4M* 

 

 

  

 0 Need Est. $0 0 16.2M*  

      

Option 

 

 

Current and New Two 

Story Lab Building 

Architect’s Plan 

 

Option B & C – One 

Story New Lab 

Building & Renovating 

Lab 

 

Option A – No New 

Building & Renovating 

Lab 

 

  *  Less Renovation cost per Sq. Ft. 

 ** New cost per Sq. Ft. = $362 based on Flad & Associates Conceptual Pricing Aug 5, 2004 

*** Renovation Cost per Sq. Ft. = $162 based cost estimates from FH Construction and Design for 5,280 sq. ft. lab renovation 
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Overall Lean ED Metrics Summary - 2012 

Baseline  

 Staff Hours 145 

 Volume (patients per day)  71.2 

 D2D (Minutes)   53 min  

 

Lean Track March  

 Staff Hours 159  

 Volume patients per day   72 

 D2D (Minutes) (42% reduction)  22.65 

 

Lean on Acute Track  

 Staff Hours 159 

 Volume (patients / day) 77.6  

 D2D (Minutes) (47% reduction) 27.9  
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Company X - Meeting Results - 2001 

 Production meetings cut from 4 hours a week to 55 

minutes  

 Cut Finance meetings in ½, 2 ea. 1 hour meetings 

to 45 minutes 

 BDT’s meeting cut from 3 hours/week to 3 hours 

every other week 

 Forecasting process cut from ¾ day to 2 hours 

 HR cut meetings from 1 ½ hours to 1 hour.  

 IT cut several meetings in ½ yielding 500 hours 

savings. 

 

 

 

Total Annual Savings 4,578 hours  
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Typical Results Yielded through Lean 

Up to: 

•  90%  through put time reductions 

• 20-70% increases in productivity 

• 90% reductions in inventory 

• 95% reductions in Travel Distance 

• 10% or more reduction in defects 

• 30% reductions in overhead activities 

• Significant returns on consulting fees  

Implementations Are Budgeted But Self Funding! 

Anyone you dedicate 

to continuous 

improvement will pay 

for themselves 10X 
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What is Batch? 

 

What is Lean? 
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Batch Exercise 
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What are the typical 

characteristics of a 

BATCH 

environment? 

Batch Environment 
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Video 

Video on Batching 
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One Piece Flow vs. Batch 

1 

1 

Time (min) 

3 12 

Notes: 

Three (3) Operations 

Three (3) Operators 

Each Operation takes one (1) min. 

Move time = zero (0) 

First piece is completed 

One Piece Flow 

1 

Last piece is completed 

10 

10 

10 

Time (min) 

21 30 

Notes: 

Three (3) Operations 

Three (3) Operators 

Each Operation takes one (1) min. 

Move time = zero (0) 

Operation 1 

Operation 3 

Operation 2 

First piece is completed 

Batch 

Last piece is completed 
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8 Root Causes of Batch 

1. Your Minds 

2. Setups 

3. Travel Distance 

4. Equipment 

5. Process 

6. Idle Time 

7. Space 

8. Variation 

When you are working on something you don’t need… 

 You can’t work on something you do need! 

Variation is the enemy of Lean! 
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Today’s Realities... 

Our Markets Are Becoming 

More Competitive Both 

Nationally And Globally! 

Our Businesses Must Grow, but 

Space and Manpower Cannot: 

– Major shortages of qualified 

personnel  

– Skilled labor costs are 

increasing 

– Space is expensive 

– Personnel Education & 

Training is expensive 

Our Customers Are Continuously 

Demanding: 

– Higher Quality  

– Better Service 

– Shorter Lead Times 

– Lower Prices 

– Faster Response  

Times  
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What is the Change We are Making? 

The “change” is 
converting 

from a Batch 
based system 

to a Lean 
thinking based 

system 
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Back to Zero 
Group Exercise 

1. What event or occurrence could set 

your organization back to zero? 

2. “What is impossible to do in  your 

business today, but, if it could be done, 

would  fundamentally change it for 

the better?” 

When a paradigm shifts, everyone goes back to ZERO! 
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Thinking Lean… 
 
 

Lean is… 

Small… Incremental… 

Continuous Improvement 
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Lean Definition: 

Increasing Customer Value by Eliminating 

Waste Throughout the Value Stream* 

* Based on definition in  the book Lean Thinking, Womack & Jones, Simon & Schuster 

Would You Believe 

75 - 95% 

of what you are doing 

now is  

Waste! 
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It can’t possibly cost you more money to do 

something in 4 hours that now takes 4 days 



Lean Mission Statement 

To seek out  

new waste 

 and destroy it! 

Waste Is Like A Virus. It Has The Capacity To: 

• Grow Invisibly And Multiply 

• Contributes To Poor Customer Service 

• Reduces Customer Satisfaction  

• Raise Our Costs but Provides No Value Added 

• Causes Defects In Our Processes 

Waste is like a Virus…  
It threatens all our Jobs! 

Inspired by Mark Jamrog, SMC Group 
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The Eight Wastes in Healthcare  

 Waste of overproduction 

 Waste of idle / wait time  

 Waste of transportation 

 Waste of  over processing  

 Waste of inventory 

 Waste of movement 

 Waste of defects 

 Waste of talent 

Source: Taiichi Ohno - Toyota Seven Wastes 

The largest and most 

difficult waste to find 

is time … and once 

you waste time, you 

can never get it back 

… 

         Henry Ford 
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How Do We Find Waste? 

• ctual Part 

 

 

• ctual Place 

 

 

• ctual Situation 

Source: Powered by Honda, Nelson Mayo Moody, John Wiley and Sons, ©1998 

Today’s Homework: 

Go back and see how many 

of the eight wastes you can 

identify in your area! 
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Labor Content 

Output 

Batch to Lean Waste Conversion Formula 

A Lean Business Delivery System™  converts: 

 

Waste 

To 

Value  

Added 

Results in 

Significant Increases to Productivity and 

Will Make Your Job of Managing Easier! 
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Changing Cost Philosophy 

Cost 
Reduction 

Cost  
Cutting 

Goal: To Create The Highest Paying Positions 

With The Lowest Overall Labor Cost! 
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Business System from a Leadership Perspective 

Lean Business 

Delivery System 

(order entry to 

invoice) 

 

If we reduce 20% 

per year... 

Growth 

(Marketing / Sales) 

 

 

We must increase 

20% per year 

Enabler 

We must look at the overall business as a system! 

Breakthrough 

Strategic Planning 

• Creating a vision 

• Customer Value 

Positioning 

• Lean Acquisition 

• Creating a Vision 

• Operational 

Excellence 

• Lean Accounting 
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Lean Cash Flow Goal 

Lean Formula 
 

Present Capacity = Work + Waste 
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Lean Helps You to Identify  

“Value” from the   

Customer’s  Point of View! 

Lean & Your Customer  
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 Provide The Highest 

Quality Value Added 

Patient Care With 

The Optimal Cost In 

The Shortest Time 

With A Great 

Hospital Experience! 

Fundamental Lean Goal 

Lean is Customer Focused! 
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The Lean View Point 

Lean Forces You To 
Look At Things 

Differently.  

Once You Get The 
Lean Customer 

Value Added 
Paradigm…  

You Will Never Be 
The Same 
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Lean = Paradigm Shift!  
 

As always there will be some 
 resistance to change! 

Lean & Change 
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Why Change? 

• What is the option? 

 

• We  are all interconnected but not 

typically measured that way 

 

 
• Is your department “World Class?” 

What about all the departments you 

impact? 

 

• How many of you are satisfied with 

your current processes? Did you 

create that process? 

Success Breeds Complacency 
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What is the Right Thing To Do for our Patients? 

 Do We Have a Compelling Need to 

Change: 

 What is your  patient satisfaction 

score? 

 What is your average LOS? 

 How long does your patient wait? 

 What is your turnover time between 

patients? 

 Are you satisfied with your results? 

 

 

 

C x V x N x S > R 

RESETRESET

esistance to 

 Change 

The Change Equation 

R 
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Complacency Test 
 When was the last time you made an improvement to your 

process? 

 What is your average implemented suggestions per 

month from your employees? 

 How often do you say “It can’t be done”, “Management 

won’t let me…”, “I can’t get money...” “We tried that 

before…” 

 We don’t need to get any better… 

 My Department’s metrics look great… What does it matter 

that we impacted the other department... That’s their 

problem! 

 I’m tired of hearing about customer satisfaction issues… 

we know we have problems… we will fix them when we get 

that new facility with more beds and space” 

 I can’t make any changes because….. 

Are You 

Complacent? 

Toyota Suggestion Rate is ____ Suggestions Per Month Per Employee  

          With a ____% Implementation Rate! 
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Whining 



What People Want To Know 

 What is the change? 

 What are the tools we use to make the 
change? 

 Why are we changing? 

 How will it affect me? 
 Now? Future? Job? Personally? 

 How will it affect the organization? 
 Now? Future? 

 What’s in if for me if I go along with the 
change? 
 Now? Future? 

 What’s in it for the organization? 

Communication is essential! 
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Barriers to Implementing World Class 

I Can’t …  

It Won’t Work….  

I Already Know….  

Won’t Work Here... 

Tried that before… 

I don’t want to run it that way… 

You are going to do it 

anyway... 

 
The Only Limiting Factor Is Your Mind! 

OUR 

WAY 

Education,  

Training, & 

Patience 
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Most Loved Words 
 What if we could…… 

 What if we tried…... 

 How can we…. 

 I know we can…. 

 I saw someone else doing it..  

 Why didn’t it work the last time... 

 When was the last time we tried…. 

 Maybe the manufacturer can help us... 

 Let’s benchmark a company that is doing that way… 

 Let’s take the best from YOUR WAY and MY WAY and make it OUR 

WAY… 

 Brainstorming is the TQ tool that 

overcomes the “I Can’t” Syndrome? 
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There are a lot of pieces…  

The KEY is to build a 

culture that integrates 

all of them! 

Lean Tools 
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1. Baseline 

2. Analyze / Assess 

3. Suggest Solutions 

4. Implement  

5. Check 

6. Sustain 

Baldridge and Shingo Prize Aligned 

with Focus on 6th and all Criteria with 

Iterations of Improvement 

Lean Tools Application Process – BASICS  

Manage  

By Fact! 
  

Let the Data do 

the Talking! 
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Lean Tools Application Process – BASICS  
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Lean… Hard At Work 
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This is the 

Doctor! 



Definitions - Value Added 

Value Added 

  Physically changes the product / patient 

  Customer cares about it 

  Done right the first time 

 

Non Value-Added, but Necessary 

 It must be done based on our current processes 
TODAY, but does not meet all three (3) criteria 
above 

You Must Look at Value Added From the 

Eyes of Your Customer! 
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The New Customer Driven Economy  

Everything Starts With the Voice of the Customer 

 Customer Surveys 

 Customer Demand 

 Customer Expectations 

Do You Know 

What Your 

Customer 

Wants? 
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Production Smoothing / Tact Time 

Customer Demand = 21,000 Tubes/ Week 
        = 3,000 / Day 
 
TT = Available Time / Customer Demand 
 
Available Time =  1440 min/day 

                   3,000 /day 
 

= 28.8 seconds 
This is equal to: 
Approx 2 tubes per minute       
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Demand Lab Projection Analysis  

Core Lab 2001         Actual 2002           Actual 2003        Actual May YTD 2004 May 2004 Annualized 2004 Budget

InPatient

LABORATORY - GENERAL 72005001 49                                   121                                      380                                 195                             468                                            392                         

LABORATORY - CHEMISTRY 72005001 431,003                          494,810                               583,681                          262,726                      630,542                                     570,811                  

LABORATORY - HEMATOLOGY 72005001 176,121                          194,029                               212,358                          93,067                        223,361                                     211,899                  

LABORATORY - COAGULATION 72005001 88,986                            100,302                               110,897                          48,802                        117,125                                     112,926                  

LABORATORY - URINALYSIS 72005001 30,652                            30,796                                 29,401                            10,976                        26,342                                       31,979                    

Total InPatient 696,159                       789,262                           907,316                      404,790                   971,496                                896,028               

Growth % InPatient 13.4% 15.0% 7.1% -1.2%

Outpatient

LABORATORY - GENERAL 73005001 37,714                            54,746                                 64,764                            29,574                        70,978                                       67,023                    

LABORATORY - CHEMISTRY 73005001 201,387                          269,366                               328,279                          155,045                      372,108                                     328,928                  

LABORATORY - HEMATOLOGY 73005001 100,671                          99,344                                 106,762                          47,557                        114,137                                     111,501                  

LABORATORY - COAGULATION 73005001 47,964                            56,420                                 60,137                            26,311                        63,146                                       63,086                    

LABORATORY - URINALYSIS 73005001 40,814                            37,310                                 39,300                            17,003                        40,807                                       40,537                    

Total Out Patient 387,736                       479,876                           559,942                      258,487                   620,369                                570,538               

Growth % OutPatient 23.8% 16.7% 10.8% 1.9%

Total InPatient and Outpatient 1,083,895                    1,269,138                        1,467,258                   663,277                   1,591,865                             1,466,566            

Total Growth % InPatient and OutPatient 17.1% 15.6% 8.5% -0.05%

Diffs Demand by Hour (avg 172 sec, morning 257 seconds (tougher diffs)
shift 1 shift 2

Hour 7 8 9 10 11 12 13 14 15 16 17 18

# of Diffs 24 14 5 10 8 7 4 14 86 3 8 8 7
mins per hour 

doing diffs (257s 

peak, 172s non 

peak) 102.8 60.0 14.3 28.7 22.9 20.1 11.5 40.1 37.5 8.6 22.9 22.9 20.1

Extra time (42.8) 0.0 45.7 31.3 37.1 39.9 48.5 19.9 22.5 51.4 37.1 37.1 39.9

Cum / shift 24 38 43 53 61 68 72 86 3 11 19 26

Cum 80 94 99 109 117 124 128 142 145 153 161 168

Fluid Demand by Hour (8.4min/fluid)

Hour 7 8 9 10 11 12 13 14 15 16 17 18

1-Oct 1 1 3 1 3 2 1

7-Oct 2 1 1 1

24-Sep 2 3 1 1 2

Total /hour 0 2 3 4 3 2 2 5 21 2 2 1 0

average/hour 0.0 0.7 1.0 1.3 1.0 0.7 0.7 1.7 0.7 0.7 0.3 0.0

Average / Shift 7.0

mins per hour 

doing fluids 0.00 6.99 10.48 13.98 10.48 6.99 6.99 17.47 6.99 6.99 3.49 0.00

Time per shift 

doing Fluids Mins 73.38

Time per shift 

doing Fluids hours 1.22

Demand Projection Analysis by Hour for Diffs 
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Machine

Max 

Instrument 

Volume Per 

Hour (from 

MFG) Per Hour

July 04 

Hourly 

Volume

12% 

Factor 

added 

for Peak 

Demand 

in 2004 2005 2006 2007 2008 2009 2010 2011 2012

% Increase per 

Year 112% 105% 105% 105% 139% 105% 105% 105% 105%

Modular 4100 Tests 1497 1676.6 1760.5 1848.5 1940.9 2697.9 2832.8 2974.4 3123.1 3279.3

917 1200 Tests 699 782.9 822.0 863.1 906.3 1259.7 1322.7 1388.9 1458.3 1531.2

CX3 600 Tests 137 153.4 161.1 169.2 177.6 246.9 259.2 272.2 285.8 300.1

Asxym 1 80 Tests 30 33.6 35.3 37.0 38.9 54.1 56.8 59.6 62.6 65.7

Axsym 2 80 Tests 44 49.3 51.7 54.3 57.0 79.3 83.3 87.4 91.8 96.4

Centaur 240 Tests 185 207.2 217.6 228.4 239.9 333.4 350.1 367.6 386.0 405.3

Chemistry 1540 Tests 2592 2903.0 3048.2 3200.6 3360.6 4671.3 4904.8 5150.1 5407.6 5678.0

Pro-Forma 3080 Tests 2592 2903.0 3048.2 3200.6 3360.6 4671.3 4904.8 5150.1 5407.6 5678.0

New 

Machines to 

be procured 

2005 4620 Tests 2592 2903.0 3048.2 3200.6 3360.6 4671.3 4904.8 5150.1 5407.6 5678.0

6160 Tests 2592 2903.0 3048.2 3200.6 3360.6 4671.3 4904.8 5150.1 5407.6 5678.0

Hematology

Sysmex 240 Tubes 92 103.0 108.2 113.6 119.3 165.8 174.1 182.8 191.9 201.5

Stago 125 Tests 102 114.2 120.0 125.9 132.2 183.8 193.0 202.7 212.8 223.4

Atlas 225 Tubes 20 22.4 23.5 24.7 25.9 36.0 37.8 39.7 41.7 43.8

TECAN 500 Tests 362 405.4 425.7 447.0 469.3 652.4 685.0 719.3 755.2 793.0

Iris

Demand/Capacity Analysis by Machine 
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Value Stream Mapping Tool 

Customers Factory Distributor Retailer Wholesaler 

How Does Product Flow 

How Does Information Flow 

Your Total Costs And Inventory in Your Supply Chain 

Are Compounded as A Result Of The Makeup Of The 

Overall Value Stream 
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Value Stream Mapping – Parts 

Source: Learning to See, Rother & Shook, pg 32 & 33, The Lean Enterprise Institute, © 1998 

How I 

build the 

product 

Information 

Flow  

How long 

it takes to 

build the 

product 
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Current State Core Lab VSM 
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VSM Future State Core Laboratory 
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Reference

Outbound

Reference

Hospital

Departments

(Clinical)

MIS / LIS

Service Hot

Lines

Employee

Health

Engineering

EnvironmentalLab Depts

Batch bag

single

Tube From

Tube

Station

Specimens

in Bags Specimens

in Racks /

Buckets

I
49.2 first

shift

8 3rd shift

Specimens

in Rack(s)

Specimens

in Rack(s)

I
5 blood

1 fluid

Specimens

in Rack(s)

Specimens in

Hematology

Rack(s) pre

analyzer

I

Specimens

in Coag

Rack(s)

Specimens

in Manual

Rack(s)
I

Specimens

in Rocker

Specimens

in Sysmex

Rack(s)

I
2

Slide Folder

avg 12 hrs.

(longer on

weekends)

 Fridge

I

Sysmex

Alpha

Rack

I
72

I
72

I
24

Slide

Filing

Cabinet

1 month

Clean Jar

75 min
Slide Rack

120 sec

Coag Verification

I I

Coag Rack

Capping

Holding

Coag Alpha

Rack

I

Coag

Fridge

Trash

(After 24

Hours)

Trash

(After 72

Hours)

Manual Bench Test

Verification

Post Test

Rack

I

 Recieving

Rack(s)

at Tecan

station

Triple
Instrument

Recieving

Rack

Mod. CX3,

917

Centaur/

Axysm

Rack

Rack and

Cap

 Test Verification

Storage

Ref. 7 days
I

Specimen

Cache

I

Workstatio

n Rack

I
tube

Workstation

Coag Sort

I
tube

Serology

Refridgerator

I

Courier - Outside

Campuses

I

Courier

Check for sample

Availability

C/T -

FPY -

Rate -

C/O -

Up Time -

Shifts -

Check for specimen

availabiliy

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

I
3

Pour off

C/T -  16 sec

FPY - 100%

TLT - same as CT

ADD -

Batch Size - 1

Shifts - 24 /7  3 shifts

I

Specimens in

Urine Station

Rack

Post

Analytical

Sample

Rack

I

Instrument

Rack

I

Chem CX3

C/T -

Machine Time - 308 sec

TLT - 6.4 sec

Avg Batch Size - 1 to 4

FPY -

Up Time -

Shifts -

Rework % -

Man to Machine -

modules - 2

Slide Maker - 1

ADD - 615

Rework % -

% Auto Verify -

Shared

Samples

Find & Retrieve

Specimen From

Cache

C/T -

FPY -

Rate -

C/O -

Up Time -

Shifts -

Couriers
Cache

Storage

Database
Client

ServicesWireless

Office

(Paging)

6"

Specimen

Receiving

Dept. Veinipuncture

Tech

Specimen In Lab Line

Physician

Bed

management

Order Recieved

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T - 29 min (1740 sec)

FPY - 100%

TLT - Same as CT

ADD -

Batch Size - 8 patients

Shifts - 24 / 7 3 shifts

C/T - 254 sec

FPY - 50%

TLT - Same as CT

ADD -

Batch Size - Stat = 1

(3 - 4 patients per batch)

Shifts - 24 /7 3 shifts

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T - 5 sec

FPY - 97%

TLT - same as CT

ADD -

Batch Size - 9

Shifts - 24/7  3 shifts

2 - 3 / shift
C/T - 5 sec

FPY - 97%

TLT - same as CT

ADD -

Batch Size - 13

Shifts - 24/ 7  3 shifts

2 -3 / shift

I
34

Waiting For

Cache Rack

Available time =

100% - 2 min 28 sec

(wait time divided by

10 min machine

cycle time)

2 - 3 / shift

Machine Time - 10 min coag

                            7 min non-coag

TLT - 6.4 sec9.2 sec

Avg Batch Size - 5 tubes

FPY -  66%

Available Time - 70%

Shifts - 24/ 7  3 shifts

Rework % -

Man to Machine - 1:4

# machines in area - 8

ADD -

Rework % -

% Auto Verify - not applicable

Centrifuge

C/T - 12 min (machine sits idle

avg 2 min or more after spinning)

2

Machine Time -
 7 min non-coag

TLT - 6.4 sec 9.2 sec

Avg Batch Size - 5 tubes

FPY -  100%

Available Time - 90%

Shifts - 24/ 7  3 shifts

Rework % -

Man to Machine -

# machines in area - 1

ADD -

Rework % -

% Auto Verify - not applicable

Centrifuge

C/T - 12 min (machine sits idle

avg 2 min or more after spinning)Fluid Signoff

C/T - 293 sec

FPY - 100%

TLT same as CT

ADD -

Batch Size - 2

Shifts - 24/7  3shifts

C/T - 177 sec

FPY - 98% EST

TLT - same as CT

ADD -

Batch Size - 6 EST

Shifts - 24/7 - 3 shifts

3

C/T - 5-10 min EST

FPY - 100%

TLT - same as CT

ADD -

Batch Size - 2

Shifts - day shift only

1

C/T - 67 Sec

FPY - 100%

TLT - same as CT

ADD -

Batch Size - 6

Shifts - 24/ 7 3 shifts

Same 3

Result Verification

& Sort

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T - 767 sec

FPY - 60%

TLT - Same as CT

ADD -

Batch Size - 5

Shifts - 24/ 7  3 shifts

1

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T - 540 sec

FPY - 85% EST.

TLT - same as CT

ADD -

Batch Size - 3

Shifts - 24/7  3 shifts

1

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

Centaur

C/T -  340 sec

Machine Time - 300 sec

TLT -39.2 sec

Avg Batch Size - 5

FPY - 50%

Available TIme - 96%

Shifts -  24 /7  3 shifts

Rework % -

Man to Machine - 1

modules - 2

Slide Maker - 1

ADD -646

Rework % -

% Auto Verify -

Axsym 1

C/T -

Machine Time - 308 sec

TLT - 6.4 sec

Avg Batch Size - 1 to 4

FPY -

Up Time -

Shifts -

Rework % -

Man to Machine -

modules - 2

Slide Maker - 1

ADD - 181

Rework % -

% Auto Verify -

Centaur runs different tests -

Need to know ADD and machine

time for every test. Each piece

sit for about 18 secs on average

waiting to be unloaded. The

operator was interrupted 52

times during 2 unload cycles.

TLT should be < 4sec per piece.

Sort and Review

C/T - 24 sec

FPY - 90%

TLT - Same as CT

ADD -

Batch Size - 3 bags - 9

specimens

Shifts - 24/7  3 shifts

1

Tube Unload

C/T - 85sec

FPY - 100%

TLT - Same as CT

ADD -

Batch Size - 3

Shifts - 24/7  3 shifts

Same as sort and

review

Sysmex

Machine Time - 308 sec

TLT - 6.4 sec

Avg Batch Size - 1 to 4

Available TIme - 100%

Shifts - 24/7  3 shifts

Rework % - 8%

Man to Machine - 1:3 for 21 hrs

        2:3 for 3 hrs

modules - 2

Slide Maker - 1

ADD - 11838

Rework % - 8%

% Auto Verify - 50%

Matching the Slide

With Hemogram

Printout

C/T - 15 sec

FPY - 80% EST

TLT - same as CT

ADD -

Batch Size - 6 EST

Shifts - 24/7  3 shifts

1

Serology testing

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

Serology Track

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

Tecan

1

Machine Time - 1172 sec

TLT -

Avg Batch Size -

Available Time - 24 hrs

Shifts - 24/ 5  3 shifts

Rework % - 5%

Man to Machine - 1:1

# machines in area - 1`

ADD -

% Auto Verify - Not Applicable

C/T -

Chem track

 Same as Centrifuge

C/T - 4 sec

FPY -

TLT same as CT

ADD -

Batch Size - 5 to 10 tubes est

Shifts - 24/7  3 shifs

Sample Check

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

I

Specimens

in Rack(s)

I
5

Rework Loop

C/T - 576 sec

FPY - 10%

TLT - should be 0

ADD -

Batch Size - 1

Shifts - 24 /7  3 shifts

Same person

Pour off

C/T -  16 sec

FPY - 100%

TLT - same as CT

ADD -

Batch Size - 1

Shifts - 24 /7  3 shifts

Atlas

.33

Machine Time - 77 sec

TLT - 4 sec

Avg Batch Size - 5

Available Time - 98%

Shifts - 24/ 7  3 shifts

Rework % - <1%

Man to Machine - 1:3

# machines in area - 1

ADD - 2105

% Auto Verify - 90% EST

C/T - 81 sec

IRIS

.33

Machine Time - 339 sec

TLT - 4 sec

Avg Batch Size - 6

Available Time - 98%

Shifts - 24/ 7  3 shifts

Rework % - 2% EST

Man to Machine - 1:3

# machines in area - 1

ADD - 2212

% Auto Verify - 0%

C/T - 343 sec

=

STAGO

.33

Machine Time - 394 sec

TLT - 6

Avg Batch Size - 15

Available Time - 99%

Shifts - 24/ 7  3 shifts

Rework % - 15%

Man to Machine - 1:3

# machines in area - 1

ADD - 672

% Auto Verify - 60%

C/T - 400 sec

Axsym 2

C/T -

Machine Time - 308 sec

TLT - 6.4 sec

Avg Batch Size - 1 to 4

FPY -

Up Time -

Shifts -

Rework % -

Man to Machine -

modules - 2

Slide Maker - 1

ADD - 274

Rework % -

% Auto Verify -

917

Machine Time -

TLT -

Avg Batch Size -

Available Time -

Shifts - 24/ 7  3 shifts

Rework % -

Man to Machine -

# machines in area -

ADD - 2561

% Auto Verify -

C/T -

Modular

Machine Time -

TLT -

Avg Batch Size -

Available Time -

Shifts - 24/ 7  3 shifts

Rework % -

Man to Machine -

# machines in area -

ADD - 8819

% Auto Verify -

C/T -

# scopes - 3

# IMI - 1

Fluid Signoff

C/T - 293 sec

FPY - 100%

TLT same as CT

ADD -

Batch Size - 2

Shifts - 24/7  3shifts

Fluid Signoff

C/T - 293 sec

FPY - 100%

TLT same as CT

ADD -

Batch Size - 2

Shifts - 24/7  3shifts

Order transcribed

or verbal

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

Phlebotomy Order

review (is spec in

lab to perform test)

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -Phleb. Order

review & combine
Tube by

Tube

?? ?

Track

goes

away

Nurse

orders

fluids

MBE print

positive only

Mark top

of tubes

Eliminate the

need to wash,

need MD approval

Centralize

storage of

specimens

Move jars

Need pour off

upfront

Tell HS to

do? ?
Extra Specimens

C/T -

FPY -

TLT (load unload) --

ADD -

Batch Size -

Shifts -

Spec track

cache upfront

SIL’s perform

in one place

Need procedure

for centralize call

back

Need tube

with test

Need a sterile

pour off area

Review OER

process

Need a new

analyzer

Do in one place

Investigate new

technique, i.e. handheld

for real time data. Phleb

sees real time order.

Produce Label

on floor for

fluids

Need training for

putting label on

bags

IRIS/ATLS need to

be combined

Add trash 24

hours

Spec track

XX

X XTreat as a

Stat

XX X

X

X

X

X

X

XX

X
XX

X

X
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Cytology and Histology VSM 

Histology= 44% VA 

Cytology = 3% VA 
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Cytology and Histology Future State VSM 



Microbiology VSM 
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Microbiology Future State VSM 
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Identify & Rank Improvement Opportunities 

 After reviewing and designing the “Future State” process,  list the 

opportunities to improve process speed. 

 Rank the effect of each opportunity based on impact to the strategic 

planning goals.  

 Rank the risk and impact to other departments for each solution.  

 Create and action item/ project list for improvements.  

 Process Excellence Initiative

Project Selection - Prioritization Matrix

Criteria

Financial s
avings

Im
proves C

lin
ical Q

uality

Im
prove C

ustomer S
atis

factio
n

Im
prove E

mployee S
atis

factio
n

Total

Criteria

Weight

Non-administered doses / returns to pharmacy. (now 30%) 9 5 1 9 24

FPY medication delivery system for new / stat doses. 5 9 9 9 32 Rank

Cart, tubes etc., where does it go when it gets to the unit? 5 5 9 9 28 1 Low Impact

FPY at pharmacy order entry. (now 67%) 5 9 5 9 28 5 Medium Impact

Missing information and errors on MARs. 1 5 1 9 16 9 High Impact

FPY robot drug filling process (now 85%). 5 1 1 5 12

Pyxis inventory count accuracy. (says 4 but only 2 there) 9 1 5 5 20

Weight

P
ro

je
c
ts

Explanation
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Four Things A Product Can Do? 

“See the Product…Be 

the Product…”   
Bob Loeffler – Lean Core Team Novatec 

What is “World 

Class?” 
0%

10%

20%

30%

40%

50%

60%

70%

80%

Storage Inspection Moves Process

Typical Process Findings

Total Thru-put Time 

Transport 

Inspect 

Process 

Store 
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Product Flow Analysis for Core Lab Specimen 
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Note: 

“Lean”  

Process 

Step  

Omissions 



Processing in Lab – PFA Results 

 
Summary Baseline

Post Lean 

Projected Reduction Reduction %

Total Steps 77.0             33.0                  44.00             57%

Orig Sec: 1,809.0        1,135.0             674.00           37%

Min: 30.2             18.9                  11.23             37%

Hours: 0.5               0.3                    0.19               37%

Days 0.0               0.0                    0.01               37%

Distance 998.0           707.0                
291.00           29%

check: 1,125.0        511.0                614.00           55%

Va % 26.81% 26.81% 0.00% 0%

NVA % 0.77% 0.44% 0.33% 43%

Storage 30.62% 0.61% 30.02% 98%

Inspect 0.00% 0.00% 0.00% #DIV/0!

Transport 3.98% 0.39% 3.59% 90%

TAPE # #11A

Test K

Description
T23401 potassium test

Input Boundary
order

Output Boundary

Available Time / Day (in 

hours) 24

Processing In lab

Note:  Does not include collection time  

37% Savings in Processing Time 
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Product Process Flow Analysis Urine  

Summary Baseline

Post Lean 

Projected Reduction Reduction %

Total Steps 78.0                55.0                  23.00            29%

Orig Sec: 2,960.0            1,746.0              1,214.00       41%

Min: 49.3                29.1                  20.23            41%

Hours: 0.8                  0.5                    0.34              41%

Days 0.0                  0.0                    0.01              41%

Distance 242.8              49.8                  
193.00          79%

check: 2,960.0            1,746.0              1,214.00       41%

Va % 4.53% 4.53% 0.00% 0%

NVA % 3.38% 3.34% 0.03% 1%

Storage 81.99% 46.22% 35.78% 44%

Inspect 0.00% 0.00% 0.00% #DIV/0!

Transport 10.10% 4.90% 5.20% 52%

1 va  collected
9:52:00 9:54:00 120 120

2 b  wait for arrival in lab
9:54:00 10:05:31 691 691

3 b 

tube arrives and 

waits
10:07:09 789 30

4 t  move 
10:07:12 101 10

3

Input Boundary

Output Boundary

Available Time / Day (in 

hours)

Post Lean 

Estimate Time

Flow 

Symbol

Distance    (in 

feet)
Description

Alt. Start Time 

(Optional)

Cumulative 

Time
Baseline Time

24

Description

TAPE # #2B

W15521 Urin

Orange Top

Test

Issues With Equipment - See Notes

No. of 

Steps
OMIT

Flow 

Code
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Cytology Current Point to Point Diagram 
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Point to Point Follows the Product 



Cytology Lean Walk Pattern 
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Machine Analysis Is Critical 

Machine Summary Sheet

Tubes / Samples Modular 917 CX3 Sysmex Stago Asxym 1 Axsym 2 Iris Centaur Atlas TECAN

Available Time (sec/day) 86,400    86,400   86,400      86,400   86,400   86,400   86,400   86,400   86,400   86,400   86,400   86,400        

Total Daily Volume 1033 475 66 857 104 141 706 103 648 164 4297 8688

Takt Time 83.6 181.9 1309.1 100.8 830.8 612.8 122.4 838.8 133.3 526.8 20.1 9.9

Avg Hourly Volume Tubes 43 20 3 36 12 66 13 4 17 7 221 362

Peak Demand  Per Hour 

Tubes (Karen Data) 101 45 6 92 30 95 19 8 66 15 477 362
Hours of Peak Demand 

(neeeds range for peak 

demand! 11:00 12:00 4:00 - 6:00 4:00 4:00 15:00 15:00 13:00 14:00 16:00 4.3

Takt Time at Peak Demand 

(tubes) 35.6 80.0 600.0 39.1 120.0 37.9 189.5 450.0 54.5 240.0 7.5 9.9

Manual Verification % 37.7% 54.0% 39.6% 54.0% 40.0% 31.1% 35.7% 100.0% 43.3% 10.0% 0

Verification Volume (tubes) 389.44    256.50   26.14        462.78   41.60     43.85     252.04   103.00   280.58   16.40     1872.3 -              

Capacity at Peak Demand 

(tests / hour) 4100 1200 600 240 325 80 80 240 225 7090.0 500

Current Peak Demand 

March 2004 adjusted by 

12% (tests / hour) 1676 782 153 103 114 33.6 49.3 207 224 3341.9 362

Year we hit peak capacity 

tests/hour 2017 2008 2027 2016 2006 2017 2009 2008 2046 2008

Downtime %

PM Checklist (Yes/No)

Cycle Time (if applicable) 12 - 22 min
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Group Technology Matrix • Realign products 
or service by 
grouping products 
/ procedures into 
families according 
to common 
processes.  

 

• Use GT Matrix to 

determine families 

of products or 

services 

 Other considerations: 

• Patient Volume 

• Diagnosis 

• Service Line 

• Sales Dollars 

• Labor Content 

• Test Type 

Tube Type Lab Machines and Processes 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

1 
1 

2 
2 

2 

4 

3 

3 
2 

2 

4 

4 
2 

4 

1 
1 

3 

3 

2 

1 

3 
5 

4 

1 
1 

1 

1 

5 

4 5 

3 
1 

5 

Tube Type

Qty per 

Day

TT min  (based on 

1440 min /day) R
eg

is
tr

a
ti

o
n

 

P
ro

ce
ss

in
g

C
en

tr
if

u
g
e

C
H

em
1

C
h

em
 2

C
h

em
 3

C
o
a

g

H
em

a

B
G

Non Spin Cell

Orange Top 120 12.0 x x x

Green Top 792 1.8 x x x

Totals 912 1.6

Spin Cell

Blue Top 288 5.0 x x x x

White Top 24 60.0 x x x x

Yellow Top 48 30.0 x x x x

Lavender Top 720 2.0 x x x x

Totals 1080 1.3

Overall Totals 1992 0.7
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Group Technology – Product Family Cell 

• Identify Families Based On Product Process Flow 

• Create Cells Based On Product Process Flow 

• Check Availability Of Machines To Create Cells 

• Reorganize Machines To Create Cells 

Urine Analysis Cell Chemistry Cell 
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High Level Value Stream Map Legend 

 High level map is sorted by color 

 Color represents each of the non-core 

departments 

 Process boxes contain colors of departments 

where adjacencies exist 

 Block arrows show where specimens enter 

and travel to each department 

©2014 Business Improvement Group LLC  Page 68 LAB CONFAB Oct 2014 



High Level Value Stream Map Legend 



Departmental Relationship 

Receiving Microbiology 

Special Chemistry 

Serology 
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Proposed New Non-Core Lean Layout 

Histology 

Gross Room Bone Marrow/Flow  

Cytometry Cytology 

Immunohisto 
Slide Storage 
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Analyze The Operator 

Full  Work 

Analysis 
1.Value Added 

2. Non-Value Added 

What are the two things the Employee 

(Operations) can be doing? 

Quality First…. 

The Speed Will 

Come! 

What is 

“World 

Class?” 
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Operator Full Work Analysis 
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Operator Ten Cycle Analysis 

Part No Avail Time Hours/ Day
Avail Time 

Seconds / Day:

Avail Time 

Minutes per 

day

Total Labor 

Time

Takt 

Time 

(sec):

Part Name 24.00 86400 1440 61.1 79

Machine 1 2 3 4 5 6 7

Machine 

cycle times

Machine 

Name

Cumulative
3:15:42 3:14:56 3:15:28

Cycle Cycle Cycle

1 2 3

Cycle Time Min 2.57 0.32 0.75

Cycle Time Secs 154 19 45

Alt. Start Time 

(optional) 3:13:37 3:13:44 3:13:51

Cum
3:13:44 3:13:51 3:14:04

Split Time
7 7 13

Alt. Start Time 

(optional) 3:14:04

Cum
3:14:10

Split Time
6

Alt. Start Time 

(optional)

Cum
3:14:17

Split Time
7

Alt. Start Time 

(optional) 3:14:21

Cum
3:14:21 3:14:26

Split Time
4 5

4 remove from bag

3 Sit in Chair

2 Move tubes to workstation

1

Walk to tube, Grab a tube, 

dump the bag and put tube 

back

Part No:

Description:

CommentsStep No. Description Ideas
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Staffing Analysis by Hour 

Mon-Fri

# 

ma

chi

nes

Staffi

ng 

by 

hour

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Day Eveni Nig

Task Dept

Tube 

Volume 7 8 9 10 11 12 13 14

Tube 

Volume 15 16 17 18 19 20 21 22

Tube 

Volume 23 0 1

Chem

Profiles 

(mod, 917, 

cx3) 3 CH* 762 2 2 2 2 2 2 2 2 407 2 1 1 1 1 2 2 2 406 2 1 1

Chem Float - Chem m CH 1 1 1 1

Chem Axysm 2 CH* 126 1 1 1 1 1 1 1 1 108 1 1 1 1 1 1 1 1 84 1 1 1

Chem Centaur 1 CH* 463 1 1 1 1 1 1 1 1 164 1 21

Total Tubes 1351 679 511

Avg Tubes Per Person 6 337.75 246.91 177.74

4 4 4 4 4 4 4 4 32 4 4 3 2 2 2 3 3 3 22 2.75 4 3 3

Hem Sysmex 1 HE* 304 1 1 1 1 1 1 2 2 196 2 1 1 1 1 1 1 1 357 1 1 1

Hem Coag/Urine 3 HE* 236 1 1 1 1 1 1 1 1 174 1 1 1 1 1 1 1 1 67 1 1 1

Total People 4 2 2 2 2 2 2 3 3 18 2.25 3 2 2 2 2 2 2 2 17 2.125 2 2 2

Hem Diff m HE* 56 2 2 2 2 2 2 2 2 86 1 1 1 1 1 1 1 1 42 1 1 1

Hem Manual m HE* 1 1 1 1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 2.3 1 1 1

Total Tubes 597 465.25 470.43

Avg Tubes Per Person 4 113.71 112.79 110.69

5 5 5 5 5 5 6 6 42 5.25 5 4 4 4 4 4 4 4 33 4.125 4 4 4

Total Tubes Main Lab Cell 1948 Takt Time 14.78 1144.3 Takt Time 25.17 981.43 Takt Time

Processing Tecan 1 SR 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Processing ED SR 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Processing Front desk SR 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 2

Processing Back bench SR 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1

Total Processing 7 8 8 8 8 8 8 8 63 7.875 8 8 8 8 8 8 8 8 64 8 4 4 4

Chem Drugs m CH 1 1 1 1 1 1 1 1 1

Chem Misc m CH 1 1 1 1 1 1 1 1 1

Chem DPC m CH 1 1 1 1 1 1 1 1 1

Axysm-float m CH* 1 1 1 1 1

Chem Special Chem m CH 1 1 1 1 1 1 1 1 1

Chem Electrophor m CH 1 1 1 1 1 1 1 1 1

Chem Sendouts m CH 1 1 1 1 1 2 2 2 2 2 1 1 1 1

Manual Chemistry 6 6 6 6 6 7 7 7 51 6.375 7 2 1 1 1 1 1 1 15 1.875 1 1 1

Volume

Task Dept

Tube 

Volume 7 8 9 10 11 12 13 14

Tube 

Volume 15 16 17 18 19 20 21 22

Tube 

Volume 23 0 1

Phlebotomy Phlebotomy 8 9 9 9 9 9 9 9 71 8.875 7 7 7 7 7 7 7 6 55 6.875 6 6 6

Volume

PKU m CH 1 1 1 1 1 1 1 1 1 1

BM m HE 1 1 1 1 1 1 1 1 1

Flow m HE 1 1 1 1 1 1 1 1 1

BM/Flow float m HE 1 1 1 1 1 1 1

Serology m SE 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1

TOTAL 46 50 52 53 54 57 58 59 56 44 42 44 45 46 47 47 40 17 18
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Micro Blood Walk Pattern 

Spaghetti Diagram Follows the Person 



The amount of time taken to change  

a machine from the last part of a  

production lot to the first good part 

of the next production lot.   

Definition of Setup Time: 

Analyze The Changeover or Setup 

(Clock time, not labor time) 

Internal vs External Time 
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Video 

Video on Setup 

Reagent Change 

Over 
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Why Standard Work? 
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What Is Standard Work 

Sequence of Operations 

Cycle Time 

Standard Work In Process 

Page 80 ©2014 Business Improvement Group LLC  LAB CONFAB Oct 2014 



Work Instruction 

Work instructions 

are different from 

standard work. 

They do not 

include times for 

each step. 
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Registration Standard Work Example 
1. Take tubes, labels, and caps out of bags 

2. Place testing label on tube per visual sample on 
this form. 

a) Note: Quality Step – It is very important that 
the label be 2 inches from the bottom of the 
tube in order for the testing machines to read 
the labels. If the label is more than 1/8 inch 
off in either direction, it cannot be read. 

3. If it is a Stat tube, then place a red sticker directly 
above the test sticker and under the cap.  

a) Note: Quality Step - There needs to be a  ¼ 
inch clearance between the stat label and the 
cap and the stat label and the testing sticker.  

4. If the tube has a number on the bottom, record 
the time on the strip provided and place it in the 
tube.  

5. Place cap on top of the tube 

6. Put tube back in the bag 

a) Note: if there are multiple tubes per bag, then 
these steps must be completed until all the 
tubes are in the bag.  

7. Deliver the bag to processing  

3 seconds 

3 seconds 

3 seconds 

4 seconds 

3 seconds 

5 seconds 

5 seconds 

Total 26 seconds 

25 

• Red tubes are STAT 

• Clear Tubes are 

normal processing 
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Operator Standard Work Sheet 
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Varies with the number of tubes processed 



Video 

Video on Standard 

Work Improvement 
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Visual Work Area Definition 

A work area that is: 

• Self-explaining 

• Self-regulating 

• Self-improving  

Where what is supposed to happen, 

does happen, on time, every time. 

 

Techniques that help us understand 

and make visible what’s happening 

in our workplace so that we can act 

on fact to achieve better results. 

“Management By Sight” 

©2014 Business Improvement Group LLC  Page 85 LAB CONFAB Oct 2014 



5S The Groundwork for Improvement 

Purpose 
Methodology for creating and maintaining an organized,  

clean and safe high performance workplace.  

Steps 
 Sort (Seiri) 

 Keep only what is needed  

 Storage (Seiton) 

 Arrange and Identify for ease of use, organize  

 Shine (Seiso) 

 Clean Daily. Clean up everything that’s left 

 Standardize (Seiketsu) 

 Eliminate cause, make standards obvious  

 Sustain (Shitsuke) 

 Set discipline, plan, schedule, Train… AND 

STICK TO IT 

 

10 Second Rule 

©2014 Business Improvement Group LLC  Page 86 LAB CONFAB Oct 2014 



Benefits of 5S 

 When you clean you find 
problems 

 A cleaner workplace is a safer 
workplace 

 Contributes to how we feel 
about our product, process, our 
company and ourselves 

 Provides a customer showcase 
to promote our business 

 Product quality & especially 
contaminants will improve 

 Efficiency will increase 

 

5S programs deliver bottom line results 

 with minimum investment 
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Five S Before and After 
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Visual Workplace 

Visual Controls 

V
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Five S Hints - Take off Doors… 

©2014 Business Improvement Group LLC  Page 90 LAB CONFAB Oct 2014 



Good Workstation?  Bad Workstation? 
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Good or Bad Workstation 
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Video 

Video on Histology 

Embedding  

Batch vs. 1pc flow 
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Hematology Pilot Results:  

• Re-Laid out area and consolidated printers for the Stago and the Atlas 

• Operators Loved It 

• Added muffin fan to dry slides quicker 

PRODUCT PROCESS FLOW DETAILED ANALYSIS 

Product:  FLUIDS

Inpt Boundary Receipt in Lab

Outpt Boundary
Initial Pilot Reduction % Reduction

Total Steps 125 48 77.00 62%

Orig Seconds 4327 1711 2616.00 60%

Min 72.1 28.5 43.60 60%

Hours 1.2 0.5 0.70 58%

Days 0.1 0.02 0.08 80%

Distance 633.5 50.7 582.80 92%

Value Added 32.22% 64.12% -0.32 99%

Non-Value Added 1.62% 0.76% 0.01 53%

Storage 59.42% 9.92% 0.50 83%

Inspect 0% 0.04% 0.00

Transport 6.75% 1.98% 0.05 71%

Result
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Total Quality Tools 

Six Sigma 

There are a lot of pieces…  

The KEY is to build a 

culture that integrates all of 

them! 



• The basic foundation of process improvement. 

 

 

 

 

 

– Y’s are the results of completing the process step.   

– x’s are the inputs that impact the ability to achieve the 

Y’s of that process step. 

(A Y from one process can be an x for a later process) 

Process Step 
Input

s 

(x’s) 

Outputs 

(Y’s) 

Inputs & Outputs 

Do you know your BIG Y? 



Root Causes Drivers 

Y=f(X) 

Can You Distinguish Between Special 

Cause vs. Common Cause? 

We separate variation into common cause & special cause 

• Common Cause is global:  system, process, product design, machine 

• Special Cause is local:  time, conditions, operator 

Inputs Outputs 



Practical Meaning of 99% 

Three Sigma equals: 

• 20,000 lost articles of mail per hour 

• More than 300,000 babies accidentally dropped by doctors and nurses each year 

• If your heart is    99.9% perfect, it means you’re in cardiac arrest nine (9) hours 

each year 

• Unsafe drinking water nearly 15 minutes per day or four whole days each year 

• 5,000 incorrect surgical operations per week 

• 2 short or long landings at most major airports each day 

• 200,000 incorrectly filled prescriptions every year 

• No electricity for almost 7 hours each month 

Sigma ppms and percents* 
 

Six Sigma is equal to 3.4ppm or 99.99966 %) 

Three Sigma (average) equals 6,210 - 66,810 ppm, 99.7 % 

One Sigma equals 88% (our heights) within standard deviation 

*(with 1.5 sigma shift) 



Variation:  Common & Special Cause 

 We separate 

variation into 

common cause & 

special cause 

 Common Cause is 

global:  system, 

process, product 

design, machine 

 Special Cause is 

local:  time, 

conditions, operator 

 Control charts can separate 

common from special cause 

Mean 

Point of Inflection 

1

+ • - • 

p(d) 

3
Target 

USL 

Our Goal is 6
between SLs & target  



• “A fault in the interpretation of observations, seen everywhere, 

is to suppose that every event (defect, mistake, accident) is 

attributable to someone (usually the nearest at hand), or is 

related to some special event.  The fact is that most troubles with 

service and production lie in the system.  Sometimes the fault is 

indeed local, attributable to someone on the job or not on the job 

when he should be.   

• We speak of faults of the system as common causes of trouble, 

and faults from fleeting events as special causes.” 

• W. Edwards Deming 

Special vs. Common Cause 

Blaming Just Hides the Problems 



Quality Myths 

 Taking longer makes it better 

 Shorter cycles require more resources 

 The more steps in the process the better 

 If it’s not working, throw more people and materials at it 

 More people and time will make it just right 

 If it ain’t broke, don’t fix it. 



Quality Truths 

 Reduced steps represent less opportunities for defects 

 Shorter cycle times improve quality 

 Shorter cycle times increase our effectiveness  

 Shorter cycle times increase our feedback time opportunity. 

 You can not inspect quality into a system; it must be designed into 

the system 

 People are at best 2 to 3 sigma… people make mistakes 

 Less people are less opportunities for errors 

 We are victims of our existing quality “SYTEMs” - Deming 

 Systems can be 100% mistake proofed. Zero defects is 

possible but not with sampling inspection. 100% inspection 

combined with processes “under control”, and preventing 

defects at the source are the only ways to attain zero defects 



ABM Highlights The Cost Of Quality 

Cost of Quality - Cost of Fixing the Same 

Problem 

$1X $$ $$$ $100X 

Prevention  
Appraisal 

External Failure 

Internal Failure 

The Earlier we Catch the Problem the Better! 

Remember… Waste is like a Virus. The longer it 

festers the more of a toll it takes on you.  



Control Chart Example 

0

0.5

1

1.5

2

2.5

3

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81

Moving Range UCL R MR Bar

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

3

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81

Data LCL X UCL X X Bar

Can you identify 

the special cause  

variation ? 

 

How much is  

common cause 

variation ? 

 

When did the  

process change ? 

 

Should you have to 

look at control  

charts to know  

when the process  

has changed ? 

Separates Common & Special Cause 

• Real Time/Operator Owned SPC/Pareto charts 

• Eliminates line down time due to common cause 

• Frees OE Resources to work common cause 

improvements 

Control Plans Dictates  

Special or Common Cause Actions 



How do we Integrate the Six Sigma and Lean 

Manufacturing Tools? 

How do we Best Utilize our Black Belt and Lean 

Manufacturing Specialists with Integrated 

Projects? 

Questions Most Asked 

Six Sigma 

Continuous Quality 

Lean = Zero Defects

  

Lean  

Flow &  Improvement  

Waste Elimination 

We implement Lean first which stabilizes the area 

and highlights six sigma projects to reduce 

variation 



Lean Exercise 
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Additional Lean Pieces 

 Cell Design 

 Lean Materials 

 Kanban & Lean Supply Chain 

 Lean Organizations – Functional Impact 

 Sales and Marketing,  

 TPM 

 Mistake Proofing (Poka Yoke) 

 Six Sigma 

 Lean Accounting 

 New Reward and Recognition Systems 

You Can’t Just Implement One Piece and 

Expect to be Successful 
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10 Keys to Lean Success 

1.    Top-management commitment 

2.    Communication  

3.    Dedicated resources 

4.    Training  

5.    Get people involved  

6.    Maintain intensity – Compelling Need to Change 

7.    No layoffs due to Continuous Improvement 

8.    Share the wealth 

9.    Frequent review of progress 

10.  Track performance 

 Drive Lean Through the Line Organization – 

Support with Dedicated Resources 
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To Implement Lean Takes: 

 Great courage 

 Conviction  

 Faith 

 Unwavering commitment 

 Innovation (Today’s Problems Came 
From Yesterday’s Solutions) 

 Patience and Impatience 

 Resources (preferably dedicated) 

 Some financial investment 

 Someone to walk you through it the 
first time 

 Strong, committed senior leadership 
team  

You have to provide the  

“Compelling Reason” to Change! 

Imagine The Pioneers Crossing 

This Great Continent!  
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What Can I Do When I Go Back 

 Make an Improvement… 1/10th of 1% is just fine! 

 Identify your Customers Value Added Proposition 

 Baseline Your Metrics (are thy the right ones?) and Take Baseline Video 

and Pictures 

 Figure Out Your Customer Demand and Takt Time 

 Practice the Three As 

 Process Map Every Step Your Patient or Product Takes 

 Make a List of All the “Dissatisfiers” in Your Area or Steps You can 

Eliminate Simplify or Combine 

 Develop a Vision For Your Area and Set Continuous Improvement Goals 

 Identify The Gaps  

 Make a Top Ten List of Improvements You Would Like to Make 

 Develop a Quick Wins List and Implement It  

Pull on Any Available Lean Resources For Help But 

Don’t Necessarily Wait For Them 
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Questions? 

Business Improvement Group LLC 

 Contact us 

 Website 

○ www.biglean.com 

 

 Charlie Protzman 

○ CharlieProtzman@comcast.net  

 

 Daniel Protzman 

○ DanProtzman@biglean.com  
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