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Statistics Having completed and analyzed all the prior phases (Define, Measure,
BD Humacao has been operating for . Pvethodsl] Analyze and Improved) the project members created a control plan to ensure
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about 37 years, where almost 700 BD Variable Count  Mesn StDev  Variance Coef/ar  Minimum _ Median faw Materials ' Planning the proper implementation of the suggestions made in the Improve phase. This
associates engage in manufacturing and Echo PS™ Positioning System with Ventralight™ ST Mesh 30 13077 1208 14625 865 12257 137.95 \ \= nspections \ g final phase also aids in maintaining the implementations over time. The group
exporting activities at the facility. BD VST with Echo 2 30 32447 1371 18807 423 29745 32432 / Scheduling of generated a plan to implement the proposed Value Stream Map processes and
company was founded in 1897 and has Phasix™ ST Mesh with Echo 2™ Positioning System 30 52965 3232 104465 610 47230 52334 Materlia's M:teria's are  Various i"spectitﬁg points, priority lots the proposed Spaghetti Diagrams layout. Refer to the table below to view the
. . arrive late ar awa interrupting production . . .
more than a century of experience and global reach. For this reason, BD Varable Vaimum  Ronae ! PR oo ) 7 control plan suggested for the company to be able to implement and maintain
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!eads in patient and healthc_are worker safgty and the technologies that aid Echo PS™ Positioning System with Ventralight™ ST Mesh 188.95 66.38 « ¥ / Available space / Manufacturing g ; \ | = the suggestion found in the Improve phase of the project.
in medical research and clinical laboratories. BD Humacao manufactures VST with Echo 2 349.98 5253 / > Operators BAM downtime R —— S—
products for two divisions: Peripheral Intervention and Suraerv. Phasi™ ST Mesh with Echo 21 Positioning System Giz4s 16018 Phasix ST with Echo \. \ mm-- Recommendations Maintenance
‘ 2 located far from Crammed VST Echo Quality Operators el § = lsgs:z:nsun;
other two products production space available N [ System with 37 26 11 29.7%
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In the descriptive statistics shown above are the samples of the thirty (30) [Environment] : — BD Humacao will hire contractors that will perform the
cycle times that were taken from the three (3) products which are: Echo PS™ Phasim ST Area Re-Layout | necessary activities to correctly execute the re-layout plan. BD
. . . . . . TM - - . . - - - - - $Ms W|_t_ c o o .
POSItlonlng SyStem Wlth Ventra.llghtTM ST MeSh, VST Wlth EChO 2 and PhaSIX ST . The FIShbone Dlagram haS flve (5) Categorles In WhICh the prOJeCt team COUId Identlfy - 2 g;?sst';'z]n'ng 195 50 145 74.4% Humacao ShOUId also form a team Of englneers to oversee the
Mesh with Echo 2™ Positioning System. dlﬁergnt root causes to the main problem. The categories are as_follows. Methods, g . o . o oo movements and ensure that BD protocols are followed.
Materials, Machines, Manpower, and Environment. All the categories evaluated and Thse P D¥—|a rms shows the proposed re-lavout. By implementing this re
Cycle Time of Echo PS™ Positioning System with Ventralight™ ST Mesh Cycle Time of VST with Echo 2 analyzed USIﬂg the flshbone dlagram Contrlbute to the maln problem “Contlnuous FlOW”. p g g p p y y p g Th t t - | t I | f th I t f
_ . Noma Norma . . S layout, the reduced space calculated for Echo PS™ Positioning System with € team Suggest Implementing a sSampling pian tor the 1ots o
The products above which are manufactured at BD Humacao site were Ve 1330 /] v 3245 Knowing the root causes to problems allows the project team to focus on eliminating or Ventralight™ ST Mesh is 11 feet (29.7%), for VST with Echo 2 is 5 feet (14.3%) and for the products. The lots are currently being inspected at a 100%.
. . . N 30 N -30 . . . . . . 5 0 y 5 0
part of the project. VST Echo is a product that uses a balloon that inflates N reducing the factors that inhibit or interrupt the continuous flow between the products. PhasingM ST Mesh with Echo 2TM Positioning System is 145 feet (74.7%). This adds Implement By using an AQL Table with an AQL of 65% (0.65) for a lot size
and causes the deployment of the mesh during laparoscopic ventral hernia o ~ . — Taking into consideration the observations obtained during the Measure phase of this for a total reduction of 161 feet (60.20%). It vsasyobtained bl il i ERRREIRT N ¢ 151 (o 230 units, the sample size is 29 units each lot. This
. : . . C e . . 0). ! )
repair, the balloon deflates quickly and is completely removed from the body. 2 2 | - project the causes that most inhibit the manufacturing process to produce the three (3) ) P Quality Inspections | provides additional time available for the quality operators to
: : o . 2 g ¢ SR " « 1o and stations of 1,750 square feet. In BD, each square foot generates $5,132 annually,
VST with Echo 2 is a deployment and positioning device that comes £, £ products evaluated are “Manpower”, “Environment” and “Materials”. therefore BD could be using this new free area to generate an additional $8.981 000 inspect other lots, instead of having them wait for each lot to
attaChed (o) Ventra“ghtTM ST MeSh It faC|I|tateS meSh pOS|t|On|ng and o \ / Run Chart of Echo PS™ Positioning System with Ventralight™ ST Mesh Run Chart of PhasixTM ST Mesh with Echo 2TM Positioning System annua” g g ! ! be inspected at a 100%.
centering over the hernia defect, for a consistent, reproducible | R " 5 . Y — .
) ) . ) . . 2 i Z w0l |l AN 5 se0 i B e QY ) [ Training shall be made available to all employees affected by
technique. Phasix ST with Echo 2 is a bioresorbable mesh with a i ] g | [ o /| £ A b P Ry N Sl N N K °°°°°° K . . :
e . . . ) . R~ e S 0 , ‘ , ‘ , F R FN 4 VA g > . | s o 4\ _ A G — L N— these changes. Project team members will properly train
positioning system designed to streamline laparoscopic and robotic hernia Cyce Time (sec 524 sas 2ol | o | e % s e 20t e SOAT - A ) , , .
: Cycle Time (seq) g , \— . 5 AARE AU BN VAN SR SR WA ' — manufacturing operators, line leads and area supervisor. Digital
repairs. Sos | ¢ e ot [ F ey 2 500 e Ny . . . - : . .
_ Cycle time of PhasixTM ST Mesr\ll1 witlh Echo 2TM Positioning System ;‘-m .'I "\ / . II,-" \ ;-'l '\! ,-“I gsoo .F'II l.“ _;r "”' .* ¢ Kiiral K Seaing 7? Labeing A Tralnlng tralnlng WI” be Created for Quallty and ManUfaCturlng
90 I SRV A S 3 o N . ¢ e NN .G engineers that may take the training online using BD
The current process manufactures the units by batches. This means 4 On the Histograms shown we can * ol ¢ ® ol Humacao’s system MasterControl as an option.
that the production of the units in each process steps is not continuous. 5 observe the highest concentration and Observation Qbservation
Factors that will be evaluated that may be contributors to the manufacturing o centralization of the times obtained from e 15 G 15 e 65 G - — K _ K K | The project team members recommend that BD Humacao
processes being performed in batches instead of continuous flow include the thirty (30) cycle times taken. We can o Srendick okl ol i Sorseda vt o B ook il or Macures, 0713 Approk -Vl foradltor: 0500 T \ et/ \le _ Monthly Audits | perform monthly audits for the first three (3) months of the
. . . = g4l - . . . e, w2units  [ETBdS0sea] 27U [ET:8057sec] °“" [CTirdases] I . . . .
unnecessary movement, excess transportation, more points of inventory | also see the distribution, variability and _ | improvements to verify that the suggestions are being
than required and idle time between process steps. . even a presence of one possible outlier . wncheno BT e VR aam | ojowmm s o0 0, jewn) o owmes o setwem ow maintained.
Needs Drivers Requirements . < since is not near the data set. o, /! ? The team suggest assigning each quality operator to inspect
340 | ) .f': I | { ';I z'.. ° " . o . .
s s ss s 555 e0 e ~ P [ Mo Organize Quality |specific products. This way each product has a designated
cle Time (sec 23 i i [ . e/ Ventralight ST 0.342801 0.047012733 0.00489716 0 0 0.047013 0.00122423 0.047012733  Days . ) . . .
e Time (29 gL o R o hoz | N g IR O Gy e i as T e Operators Priorities | quality operator to inspect the unit samples and reduce the
o -;: 3204 | . | | .': . L a 0n0 g
- " e | N amount of inventory left waiting to be inspected.
‘ The three (3) Value Stream Map presented above_ _dlsplay all crltlc_al steps i s B Do | NorvalueAdded Time 5785961 T
— Process for each of the three (3) products and quantlflcatlon of the time and 300 Y \ 33891.48 | Seconds | Non-Value-Added Time 42332.62 | Seconds | Non-Value-Added Time
volume taken at each stage to display all the important steps of the process ml o 156.58 | Seconds | Value Added Time 260.5_ | Seconds | Value Added Time Re-Layout Master Control System
. 2 4 ] 8 10 12 4 16 18 20 22 24 26 28 30
— necessary to d(_allver va_lue. These Value Stream Maps shows the flow_ of both, o n
materials, and information as they progress through each process. With these Cpcinmimoloes 60 Gpcsdnnbeioes 07 Tw e I JMGsTerCOHTroI
Finimize avel dme bevecn information it was able to calculate the total Value-Added Time (VA) as well of the RoarokFveto o arer. Q868 opron P Vowe for Ooclsor: 027 T Complia roted
stations o F1
N _ _ total Non-Value-Added (NVA). B i :
In the Critical to Quality tree above, is presented the need of the _ _ - e
project, which is to be able to achieve continuous flow between the three L 5555 Dare K Added T The run charts above were generated for each of the three (3) products using the thirty WL Kmﬁg KL’ K AR i\ 7? KL K SEPRA SUITE SEPRAMESH
products. Then, we observe the drivers which are divided in: Process =] [53848.7 Seconds _NonVaue Added Time (30) cycle times collected per products. The run charts allows the different p-values to _be —— e — e e— o — A — S /S S e —— EIE:[:]:I
Time, Transportation Waste and Waiting Time. Lastly, we have the | observed and analyzed. All the run charts showed p-values greater than 0.05, which -
requ”-ements that are the performance Specrﬁca‘“ons that must be met by Lﬁs Biston ﬁsm B ZDDAM'I’ vl M%S'I’ aion Wﬁm Fectaang SUQM:I’ Sera I | Lo A -EJ means that the variation present are due to common CaUSGS The Only EXCeptIOn was fOI’ ths;“" vwms o - . - s g (LN e ownes o ﬁjﬂ" R |
its corresponding drivers to satisfy the client to achieve continuous flow. e e e e aioisans] the VST Echo run chart that presented a p-value for clustering of 0.000 and had more than
A 5653 3871 833 513 377 734 Seconds - - - - - . - _ _ N mm
six (6) consecutive points above and below the median, this chart shows variation due to 0.214251 | Days | Non-Value-Added Time —— -
; 0.837659 Days  |Non-Value Added Time ial The dat d for th hart h d behavior that th le ti 18511.26 | Seconds | Non-Value-Added Time o T A —__ =1
[ ouput | = 15 seonss honvaersmatme | SPECial cause. The data used for the run charts showed behavior that the cycle times are o565 oo Vel Adaad Tiroe
294 4 Seconds |Value Added Time Under Stat|St|Ca| ContrOI.
* Delran * Componen : bl * Hospitals Diton o) l:ﬂ S i o) | & o) | g o) | S o) | Laing J 18974.09 —— [r—
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Microstamping * Production ’ ::::;‘:j':z * Patients 035 00857003 00857003 0.0867003 u.uamua 0.244658 I__NIRChart of Echo PS™ P05|t|0n|ng SyStem with Ventrallght"“ ST MESh I-MR Chart of VST with Echo 2 System with 11 29.7% _‘“" R . <% i w' s 3 K E
. .l:"h . Equipment 4753 [ owms | ssr ] %9 [ 1743 43.86 9.27 ] 160 X UCL=15764 360 . UCL=359.02 VentralightT'V' ST Mesh — | —1 | Bt proe) S (DA prer g w— 1 t
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ST | oo [NorvaishdcdTe | | 3 e /| ] N A de YN SN N A e The above images show the proposed VSM for the products evaluated during the VST with Echo 2 ° 1.3 e 3 1 £ 1T B A L
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L 156,53 Seconds |Value Added Time Tooid N/ NVAAVAY; : ™ IRPaY project execution. The manufacturing processes remain the same as the current state. Phasix " ST Mesh with - I S K EIE R
Aﬂj DE Aﬂ:) B rspecion AII:) Fefom Au:} el g [ Siteess Aﬂ:) O hopecton | MW} | 0 u:)u:} Labelrg A J 120 v LEL=11851 1 * ¢ LCL=280.92 . - - - Echo 2 Positioning 145 74.4% ‘" t ‘ : ' : .: ‘ :M- " ; :, ‘ : _ { ' = ~—
WA A= 2 A= A= (A= Bz A B A R — e However, the project team suggested for the units of the product to be inspected using a System I R I I I s E S eI CAEs
[CLBT3see) [Cr863se] [T TB2dsec | [Crertses, [CT505T sec) [CT2Tasen) [Cergnsec) . Observation Obsarvation . . - . “"' w':' :: ::1 ‘; " ‘l' ;‘ | " L’:' '“‘"* | .‘ : : :. | : | :( | ’ |
T | ; samplllcng plan V\ch a;]n ,IAQL ﬁf 0.65 for a lot size of 151-280 which equals to a sample 161 50.20% pomm lmle bl m b s e o e
o . *| < P size of 29 units for the lot. The lot sizes of this product averages in 200 units, currentl B - T
These Spaghetti Diagrams shows the current flow of the activities, travel A 0] | f L o > P ges L Y
| distance, and process steps that are necessary for the manufacture of each product. =~ :* P /\ 2V AT A Y the lots are being inspected at a 100% (which means every single unit in the lot is . . . .
. . . he riaht tabl P ph d y L " P A e v o v Vi vava~wrd el MBS inspected by a quality operator). The inventory present in the current VSM's are mainly In conclusion for this DMAIC based project, Define and Measure served as
i i are required to produce the first product has a total travel distance of 37 feet and a R - NI S ue to the walt caused by ‘ack of avarability in quality operators 1o inspect the whole lot i i i
Inputs which are the Component Parts, Manual Labor and Production e t?avel timepof 110 Secondps Cor the second oroduct there 1S & toral wavel — By diminishing the inspection from 100% to a sample size of 29 to all three (3) products ~ current process flow and begin to analyze the behavior of the processes being
Equipment; Processes Flow Charts for the three products; Outputs which distance of 35 feet and a total travel time of 10.50 secf)on ds. For the third product the I-MR Chart PhasixTM ST Mesh with Echo 2TM Positioning System there will be an increase in the availability of Quality Operators to inspect the required ~ €valuated. The data collected was then analyzed in Chapter four and showed
are the three Products; and Customers such as Hospitals, Medical otal traveldistance is 198 feet, and the total ravel time is 59.40 seconds P o : s units as the manufacturing processes are completed. The suggestion could result in an ~ that the manufacturing processes executed that resulted in the cycle times
Professionals and Patients are presented. ' A ya increase of $4,076.87 of production for VST Echo, $8,446.13 for VST with Echo 2 and  Obtained where under statistical control meaning that the processes were
‘ - i 3 [ & ’ ; -l'\. -"l ‘\ '|l " I.". rd ¢ .b'- * | X=5261 . . . H H H H
@D m Stlep Dila?(c)::]lvny Description |Trave|ed Dlstance(ft)!TraveIed Tlme(S)| ES‘“’ W, xh‘“\‘;’ . \\:,. NVEEL AN $34.748.04 for Phasix ST with Echo 2 per lot. US|ng as a reference that BD Humacao rellable The fOIIOWIﬂg Chapter |mprOve allowed the group tO dlg deeper Into
. 1102 _[BAN Equprent___ 2 24 - manufactured in 2021 45 lots of VST Echo, 52 lots of VST with Echo 2, and 4 lots of  finding the root causes for the for the problem on hand and figure out ways to
hd 0 anual Connectors Insertion o — T T T T . . L. ) . . . .
- M 3104 [WeghTes 3 09 A Phasix ST with Echo 2, the total amount BD could be gaining from implementing these ~ Solve It. Lastly the Control Phase served as a closing chapter to provide a
] S 0 2 . o changes per years is of $677,188.86. Control Plan that may be set in place to implement and maintain the
é i 6107 |Sealing 2 06 ¥ M suggestions provided by the team.
7108 |Labelin 4 12 H P / \ o _
' :m 37 111 fol A YAV YRS e /e Product Additional Reduction
“ E Step Activity Description Traveled Distance (ft) | Traveled Time (s) : o ‘i kx - _,.-'/ A 11_.;;{ \"-\ / * \\ o M . T|me for
1 [Kanban w 0. o T ' 3 : Let=0 -
1to2 |Die Cut 40 12 1 4 7 0 1 1 1 2 2 a8 Production
v 2t0 3 Dilation 8 2.4 Observation
3to4 |QC 60 18
H 2100 [hasamble | ame on Hesh - 2 _ o _ o VST Echo 1.59 hrs. 14.41% $141.46 | +$4,076.87 | +$183,459.15 _ o _ »
6 t0 7_[QC Inspection 5 15 The I-MR charts were used to monitor the mean and variation present in the individual data The project team members will give a special recognition to the people
Y 7 to 8 [Kittin 3 0.9 . . . . . . . . .
ﬂ 8105 |Packaging 5 15 collected for the products. For VST Echo the variation of the process is under control, and who provided support and aided in the progression of the completion of this
9to 10 |Labelin: 3 0.9 . . . . . . . . g . . . .
n “ ______ “ ______ D . o 108 59.4 when looking at the individual graph we see that all the data are within the control limits, VST with Echo 2 8.35 hrs. 41.37% $102.31 | +$8,446.13 | +%$354,737.5 project. A special thanks to Oscar J. Rivera for always being at the best
e Step | _Activity Description ‘Traveled Distance (ft)!TraveIed Time (s)\ but it presents a special cause because there are 8 data below and 10 above the average. disposition and for providing the team members mentorship and guidance
Flow Charts were created to visually display the o7 T st " v For VST with Echo 2, since the control limits on the Moving Range are out of statistical e G 7 h 48 489 258 27 24.748.04 138 992 9 through the course of this six (6) months long project. Oscar saw through each
. . . ¥ _ ' .. . . . . . . . ) + ) + . .
sequence of activities in each of the product's s 2103 [Sidedness Sensor Test 4 12 control, data presented on the Individual Value will not be reliable. As for Phasix ST with Echo 2 0 s ° $35 $34, $138, step of the phases of the project and supported the team. The team would
processes. During the process, these products go s f,;g;‘ Eiﬁmg ; = Echo 2, data in the Moving Range shows a random pattern, we conclude that the process also like to mention Orlando Rivera and Stephanie Rodriguez for providing the
thrpugh various manual _operatlons <_and inspection 2:23 fi;‘!{?,?g 2 09 varlatlop IS In (_:or_ltrol. The Individual graph is also in statistical control since no data is TOTAL $677.188.86 group with spon_sorshlp and clarifying doubts that surged through out the
points, and end with packaging and labeling. = T0E exceeding the limits. course of the project.




