
.-..,...---- -, .. . ,.. ____ _ 

ll£Al nw HISTORICAl 

l,snnM nw , tHrtJTS 11 

1'0.0 

1
UI.S 
lJ)O 

HH 
BOO 

.1n.s 
OJJO 

Update Frequency 

Day, 

0 

Hoon 

0 

Minutes 

10 I 

Selectable Display 

.CLEAR HISTORY 
~ --

... HOLD l ·-... 
·-.. . , .. 

"···• .. 
'•,. 

' 0. 70 0. 75 0.80 0.15 0.95 LOO 

Scrol Time ;:, ON 

1.00 ~ ID¥I 

•· .. 
·· ···--··-······, 
: Muimum • 

St.iuonl 0.11 • 

-~~ 
~,umum 

St.ition2 o.tt • 

• • 
~ -~- -
Slaltiool3 ~ . 

12S.O 

i 1200· J llS.0 

110.0 , 
0.00 

• I I•'• I • ••• I I•••• I• 1
' 

1 
t I'''' I ' 

1 

o.os 0.10 0.15 0.20 0.25 0.30 0.35 0.40 

0.60 

055 0.60 

rme[O~) 

Q.65 0.70 0.75 

I 

0.65 0.70 0.75 

o.io .. us . • - • • - I • 

0.90 G.9S 1.00 

Suboe40iff 

• • 
~ ---S~Oift 

I •••• I•••• I• • •• I• ••• I 

Q.80 o..ss Q.90 11.95 1.00 

AMPLITUDE - Displays the time history of the selected channel and parameter (Maximum/Minimum/ Amplitude or 

Mean) 

. 
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OwtToola 

CIiek • button In the chart tools to move cursors, zoom, or pan the display. Each button displays a lfeen LEO when 
vou enable the button. The chart tools appear with the followl,. buttons, In order from left to right: 

0MscMMowaarJbat- Moves the a,rsoron thedlsplay. This button applies only to 1raphs. 

ZOolw-Zooms In and out ol the display USinl the followlns tools: 

•lolczoom 

1111 Flt v.t1ca1 

.Flt Horizontal 

-FltAI 

+ Expand 

+·Shrtnlc 

Ae,_ Jbat--Plc:lcs up the plot and moves It around on the display. 

Conflaurlnc Chart X and Y Axes 
!Qaht-clldc the• or y-scale of a paph or chart and select one of the following shortcut menu options to configure 
the X• or y-uis. 

Aurasou. X • Y - Remove the checkmarlc next to this option to disable autoscaling. Graphs and charts can 

automatlcally adjust their horizontal and vertical scales to reflect the data. By default. autoscaling is enabled for 
the .-aph or ctmt. However, autoscallng can slow performance. Use the Operating tool or the Labeling tool to 
CNrWt the hortlDnlal or vertical scale directly. 

BOC Laboratones 
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........... .. ........ tarthetast.a.v.llCallllland __ _ 

All!l!llrl!! .. !IIIN• .. ••••:...... ••--...t1me-atlntheAn11os1nputCAQOIWIII 
.. ... 1e1Mfv. s,.tanl t9mpantUre selllnp - ... mined In Ille 

••••• 

li!ite that this function does not add or remove a channel from the data 

,order must be modified, see Al channel configuration. 

names will be reflected In the charts and data flies 
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&au-......1.Nddlfllult .... 
&auura-LNd-.... 
S.W(DfMut,,...,-SMCWNllt_,. .... totlledlfaulto,-• 
a..wra..-Dllpllwat11elellwefle1111M 

Software F11W ....... _ ... ·--
Glloa-Slttil .............. 10) 
anw,r,-,.,.Set111elclWpasscutoffhquenc:y(defaultls400) 

11le ..,.,.._.~a digital Butterworth filkr to mluct! exttuneous 11(1M. ~ ~ult porarMtrrs 
aua,tt,i,,.,,.,._. ,. .. _,.,.ta/ noise while maintaining system s1gnot,,.i1ty. 

AMr 711W (sac}-Sets the date IMf'IIIIII time window (must reset to update) 

,,_,_ Updates the........,, time 

WWW- Displays the current date averllilll time window (In seconds) 

TM window~ function /oaks back awr die sped/led time window and averages die included data. To 
capture quldc ...,,,,, d«fNN the ,,_. time. For a fflCff stalw ave,., lncrnse die data averaging window 

tlrrw. All plots ond lndlcaton ~ window avenJfled data. 

BOC Labaratori~s 

\\\ 
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--....... ·• 
............. -

,,,.,, IIIIIT-Set the 1foba1 matmum ..-,re llmlt. If any active pressure transducer exceeds the limit value the 
mollon wll halt and the motors wll be dlsallled 

Low I.IIMT-Set the 1foba1 minimum .,_ lmlt. If any active pressure transducer falls below the limit value the 
mo11on war halt_, the motors• be disabled 

MlrA# IIIIIT-Set the atoa,a, ,,_ pressure lmlt. If any active pressure transducer falls below the limit value the 
mollon will halt and the motors .. be dlsallled 

i Ow ID the,._ a/the~ drtw J)SNm. tit. S)'SRm prrssu~ must -ain poslti"tt while testing. The 

l'KWmN..der/-~ Mlllr,e Is 2»300 mm Hr,. If the mean p~ssu~ falls below 200 mm Hg during testing 
the..,.wll~haltlDfllflffl:ttM..«nicdrlves 

~--.. J 

Tllllar[lq-s.; the ta,pt ~ of the cycle for the differential pressure to be greater than the Threshold 
A4TACbulmrlwJlllr[S/-Setthedata collection time (1-5 second range) 

EIIMu1SOt:'1uln'lro.o,,J-Tum the ISO count on or off. Count values will read o when the counter is off. 
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DATAFll.ls 

l'heclara._wlndawflUNdeoNtdala c:ollealoii panm11i1te,s lhatc:antnllthewrltlncofthe datatocomputartlles. 
The ii.. .. funcllon--. • .. ,-..data at the specified lnterwls. The snapshot function allows the 
._. lo a-.• than (0-15 -.d) hlth nisa1ut1on. v#the raa1 time data stream (taken at Skhz). Both Ille types 

can be Gpenecf and ....,_ 111111h a~ fl# ----~ iwa-tt Excel and Matlab. Data lot Illes are 
aeac.d fur each stalloft and can be startled and llOpped lt1cl•11•11dentt,. The snapshot Ille WIii collect data for 111 
stations~. 

-· 

-
-· 
-

-II 

-•IU ..... , ....... ,. ..... FN 

O\llllt,,_'"9_1_1\'IIST.Ol)Ol&hA7 ......... 

--­ .......... He 

c.,_._ ... __ ,_l\'IIST.P2_lDl&hAl.lO-

__ ,.. 
C."\Stay,W>N>lto'"9-...-I-.SC-l\IlST.Pl)Ol""'1l.l01'AMm 

._.., .. 
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stations slmuftaneously. 

ITA1DU-J 

-· 111111111-c...tl • I 
IIIIIIIIIIOC....r- o 

'••l11Sr_n_ 

• 
• 

• 
• 

-~---~---=-~--:---:-~ -.,,.,.-,-,-,~ ~en~ 
rit ly. The snapshot file will collect data for all 

...... 10,U 
Write To: • New F~ ) Existmg file 

I C:\Statyl VDl\Data lag Fils\System 1\Station 1\TEST _Pl_2014Jul17 l035AM.xls 

...... 10fU Write To: ♦ New file Existing File 

C:\Statys VDl\Dala Lag F"iles\System 1 \Station Z\ TEST _P2_2014Jul17 l035AM.xls 

WIIIINGlOFI.E Wrile To: • New file Existing F, 

C:\Stllys VDT\l)ag Log files\¥tem l\SUbon 3\ TEST _P3_2014Jun7 l03SAMJds 

-
!±:!t:~~·~.=---•~·==_ .. __ - -==-==-====-==-==-==-==-==-==-- -~~: 
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................ ~ ........ r-.. --..fflOtlan ......... 
wlllltfUMIIWle.trvn. 

Wdle T« New File E11isting File 

i.'~••-1'1\iiS1;i;,1;aM;°j,1i\i\TESTrE$l_)Pli..2D14.Jull7l03SAMJds 

......... flit locltlon 

0...1 MW dill Ille 1ft the default data logging folder 

... tolft Ntlnl data flle as specified In the exlstlna file pathway 

....... ,.. to, new flies. Note that • tlmestamp wlff be added to the bltlnnlna of the file 

• • 
----• count when appendi"I to exist1111 data flies or new data flies 

-•-•-COllllt whtn IPPMdlnc to exlstinc data flies or new data flies. 
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SnapehotFlfe ............ -... ... 
.,_._N 
I 

....,...,. 

S#MsHorlDtl-Set the name of the data file 

S#MsHor Fu l'AJH- Displays the snapshot file location 

Manual Mode 
OCIMJJOIIW-Sets the snapshot capture duration In seconds (15 second llmlt) 

CNrruifl-Trfgers data c:ollec:tlon at 5lchz for the specified duration 

Auto Mode 
COUNoowlV-Sets the snapshot capture frequency In Days, Hours and Minutes 

Aun, WlooE Qlf/OfF - Enables/disables auto mode. When enabled a snapshot will be captured at the interval 

specified In the countdown and with the length set by the Duration control. The snapshot ID# will be added to all 
flies name aloftc with • fuH tfmestamp. 

i Snap,hot data will creot, a short data /fl~ at th~ data acquisition loop rat~ (S000 scans/~cond), which can 
tlwn t. ana/yffd In Exal or Matlab. 

BOC Laboratories Ill 

Page 55 of 97

Petitioner's Exhibit 1038 
VIVITRO v. BDC 

IPR2024-00320



ll'DT-NOIJIU.,..,,. 

TIie 11N111Dn wflldow II wed 110 Nt .,_ --..,Y mo11an .,.,.,,_.,., The modon window Is spilt Into two tabs: 
......_.,..,__,.,,,. a.tor. Themotlonwlndowallowsthe-to Nt modon panmetan for Stations 1 throuat, 
lllllolll I, Tiie Wll!ffomt CINIIOr (Clpllonal) talt allows the -to crute and - customized motion wawforms. 

--

• 

--S......t--,J f,...._ylttr 
uo ,. 

__ ..... 
r-.,re,_.,. __ 

us - -
__ ,_ 

10 II' 

--- UI 
• 

u ... 
I u 

J; 
..... 
u , 

-- ... .......... ,..__. 
1,0 ~ -,..__.'itroli.•0-..,. 

10 

--- "' 

-'ui Wu, .... ~ 
n..1o1 
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s-...a-1 

1, t e . e c i: • 

&:-t-1-1-!-fu 

r &~ I: ---r-1-H~ 

! ~--t71F--H~ 

;~ 
§= 
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• 
SnlOlll/llall----.................. ltlllloll 
llilllaUlllcr{lltl-Setthe __ ..,._..._~ In Hz (cycles .. __., for the station 

#(l-35Hz) •:1:1.5%(.......,Yalw) 

#(35-SOHz) • :1:2.5%(......,.lla6,e) 
1he S¥affl test~ hNa ffllllllmum ...,.:m....ay RINSlftd ....catalnty oft 1.5" from 0-35 Hz and t 2.5" 
from 35-50 Hz 

TN,.,._,..,,.,,,.._, .. ,,......, The hlfher die rmvetfr«lwnc'I, the smallff the aclllevoble stroke 

,,,. be. See,__.. 8-~arlMIIII n.or, for,,.,,_ demit. When starting a test run, It Is recommended to stort 
with a small,.,._ and,,,..,,,,, lncnrme undl die desked pressure conditions are achieved • 

._T.......,-C'hame between a buHt In set of motion profiles or a user created waveform (File) 

MonollFIUI/IJ-CIIOGNthe desired waveform 
,,__Hlltlle ,.,,.,_ button If a new waveform Is saved to the Waveform folder 

fl FGIIW,._-s.ts the shape of the sinusoidal motion waveform 

71w ,,,,,,-,,,.. can be us«/ to adjust the performanu of the tnt va~ 

BOC Lobo,otorle, j 
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.,........., ..... 
AIIIOIIIOI 
'llleA.-efllllt ............... ...,,. .. 11111ra1n.taraatdlffeNntlalloacllnapNUUNbotad ...... the ..... 
........ _ ............. Oncetlle..,nllllllNfl lnlllallr1UnadmanuallytoacNave K~,..... 
........ --■11111 ..,_., die Auto l'loC ,_,,. ltlould be IWlldlMI on With the Auto PIiot teMure 
............ _. ...... Ille 1ta11o11 dlM..,. to maintain the ta,pt peall ~ wllhln the spacltled 
...... WIiie ..,__, piwu,w II nat acll,.,,.._ within Ille Mt strolre Hmlts, the drive wlll 110P adjusllnl and a ........... ....., -

_,,_.,,__,._,IM]-Ta,pt differential loadl• pressure for the selected station 
.... • ._QM,-"'] - Allowable displacement chan,e when the Auto PIiot feature Is enabled for 

......,., .... lllltat 1mm with a 10% allowable chante, the system stroke may vary~ 0.9mm and 

u-•----thetaraatpalcpressure. 
---llllllrAnM 

· --IMJS 
• .,_,..,IIUOB 

.,.,..,,...,._,so,, 

.............. Controls 

-......... -llllllllordlablethemotor ·--­·--
11w s,,ernt ,,,,,,,,_ ftlltdl on tM control modu~ must be on to ollow the motor to be software enablff, tlte 

W 11/dtl ,,..,.,. 1111161N ftlltdl Is shown In the ~ft pane ond on the top of the Motion Tob. 

It II~--~ not actlw be disabled in software once the global ena~ switch (locattd -·--,,.._,,,_ 
,,_,,,..._Slat or Sloptlll DvMnllc Drive with the set parameters 
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-u 
.......... , ............... , 
.............. LIi ........ 

,,.,,.. Alnlnr-se-the tarpt driver motion praftle 

Global Motion Controls 
The &fobal motion controls allow the user to enable, disable and stair/stop aU stationS simultaneously. The controls 

are only active If al statlonl are pressurized and the lndlvldual pressure Hnes are enabled. The controls will be 

disabled If any.,,..... Input (1·, 1+, 2-, 2+, etc...) Is disabled. 

BOC Laboratories l\\ 
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VDT---..... 

WA..,_,OIEA,_ (o,,no,uu.J 
llle----~ ...,..._...,,_die UHl'ID...,.rate and save customized motion waveforms. These wave 
.,... - .._ lie loadad and run by die station motor, allowlna die u- to optimize the openlna and closlna 
..,.,_c■ fOrdle part!aa-valwt. A~ shape Is selected and loaded Into the software Interlace. A series 

alcmilldpalnlil_,beulecled and drlllP(IID chanpthe wave shape. 

OJ•-....,_ palnlil by dnalnl the Crosshalr owr the desired point and pressing the space bar. When the Crosshalrs turns 

..., dnalnl the~--also move the pint. Press the space bar again to set the new point location. 

--

JCIQ.f-

_,,_.,.._,,_e-,,,a,_,,__,,_,,."",,,,.."'91N 
---IM~-'"" ..,_,,,.a,,.,.,willolso-lN ,,_ _,,_ ___ ... ,,. _ _,, ___ 

-...-

.... . . . . . 

I.OM) 

SrMtJatlSIIME- Load an bult In wave shape which can then be modified by the user 

tGID-Load a waw shape file 
.S.a.-Save a wawe shape file 

Control Po,r, I;" 0 

Powon ~ 
Vdoaty r° • • 

JC'lmAlnww-Shows three waveform cycles btact plotted consecutively, position is shown in blue, velocity In dashed 
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Alh"IMI 
............... ..._ .. _11Ddallnealllcelte111111...,.,.._lioundl beNdon minimum andmetmum 
.......................... CNIIMII. heh channel ... maidmumand mlnlmumtarptVlluewlth. 
lllllw•W. ... .,... ...... hftt ........ Wfllle """""'Ill Mm wtll be pnemed and motion wll stop 

onllle....,.....,.._ ... ....,,. ... ..,_,.lllnn wlll stopllltlllonl. Alarms remain active untll dared. 
To quk:ldr lllllt tbe .............. al Input ....... own1de function CIR be used to..-. alarm 
CIOINIIIDI-. 

- -

CWIII All AlAIIMS 

I w I 
AlAIIIII OIIUIIIDl 

l --

Alllnn~allCNI 
OM:t •• • Ults die c:hlnnet name IS defined In Settlnp - System tab 

ll1ar/MlfM-Dlsplays tlle lMlf'lled maximum or mean channel value over the windowed time 
A&tar/MrM....,-Set die maximum or mean llmlt for the specified channel 

re11me-a . Set tlle lmlt tolerance for the specified channel 
EIIMUIAAX?(On/Off)-Adlvate maximum value alarm 

AJ.MM1 (On/Off)- Indicates that an alarm has been tfiaered (Red) 

To ptOlfft tM s,siem ond somplafrom owrlteating, alarms should always be set on the temperature input 

t:honndduntl(I O tat 

= ,aoorotarie, Ill 
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1rameter bounds based on minimum and maximum 
values from the system Input and motion channels. Each channel has a maximum and minimum target value with a 
tolerance. If the system deviates from these values while runnln1 an alarm will be 1enerated and motion will stop 

on the station with the active alarms. A temperature alarm will stop all stations. Alarms remain active until cleared. 

To quickly start the system without dlsablln1 all Input alarms the override function can be used to ignore alarm 
conditions. 

SINGI.E ENDB> AlAIUIS 

OWINB. 

1 .......... 

I!'--... 

ENAII.E 
TAIIGO TOI.EIWla IIAXl AlMM1 

8IAll£ 
TOURANCI MAX? Al.ARM? 

lASTAl.MM 

CLEAR All ALARMS 

C- WM 

ALARM OVUUUDE 

CMUIDl 
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--

CllMMl,._ 

IAsr Al.-.,- Displays the current state of the alarms. Any active alarms will be dlsplayed In the lot alonl with a 
time stamp showil'8 llann occurrence details 

Al.-.,0.....-Allows the user to override all alarms without dlsabllna them. Since all alarms are Ignored when 
the OIMrrlde Is on. It Is not recommended to be used for an extended period of time. 
CUMAUAIMIIS-Clears all latched alarms. 

S)llmm °"""'5 ar. latdtlng and halt motion. Motion can only~ activattd if the alarms a~ first cleared. 

UIIIIIDISAWSUIIN&S 

.... .... .... 
&cMD--~ Load default settlnp 

&cMDUllll-1.oed UNl'settql 

.. (O,Mu,:r/USa)-S.. cunent scale settlnp to the default or user file 

Qa■ trOll!llis-D1111111¥11helctlvetle name 
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~~-
SftaRCATIONS 

w, ... .,,.. HO VAC 
IIINIII' ......... I A 

HNtffltSVatMI HO VAC 
:a A 

MalfllUN :IIOVAC I-IA .,....,,_,.. 
:IIOVAC UA 

ONttrolt,,-,.. :IIOVAC UA ,...,,_ 
:IIOVAC . ..... 

us,,...,... ....... 
VDf....,,,,S)latwnl 120 VAC ........... • A 

HNC1nf$)1111ffl 
120 V/1£ 
4.1 A ...,..,.. :IIOVAC 10A ,_.,.,._ 250VAC SA 

CMrlwllr,.. 250VAC SA 
MDCW',._ 250VAC 6.3A ,. ... ,.,,. 

AdJUltlble _,llttd Air 0-10 psi ........... -
Flulcl Reltl'VOlr Volume 

10 L 

2.5 Gal 

Worldfll Fluld Water, PBS, Blood Analog 

w,,...., - - ,,,,,,. 
Dlsolacement1 0-6 mm 

Stroke Volume 0-14 ml 

w aveforms 
Sine and Modified Sine 

Wortdna Fluld Water or PBS 

Freciuencv1 
1-50 Hz 

Maximum Dlfferentlal 500 mmHg 
Pressure 

SOOMI X mmHg 
Mean Pressure 200Mln 

1 Frequency dependent upon system pressure and target displacement 

BDCLoboroM 
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., ..... Ullr ..... 

fw,r __ T_ 

1M I II I -IIDJ"~J'd,,_,_, ,__ 31.9 cm 
15.3 In 

Wldlh 83.8 cm 
33.0 In 

Depdt 61.2 cm 
24.1 In 

WeiJlht 68.0 kg 
150 lb 

DI • .... -M>1'-.16C11111°""1o/Motl,lle 
HeWtt 22.3 cm 

8.8 In 
Width 41.1 cm 

16.2 In 
Depth 42.4 cm 

16.7 in 
Weilflt 13.6 kg 

30 lb 

PATE#r IIIFOIIMATION 

l'IIUCiecll!d"' US Patents: 8,627,708 and 8,584,538 
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---· ·---l&C CE: 
DECLARATIONOFCONFOfllMITY 

llarnedloal DNoe eor.uitara 11111 LltlcnlDIIN 
«le0Yo~8t, 

WIINt Rtdgl, 00 IOOSI U1A 

Dlollre unc11r--- l'NPOllllllllytllltthe praduct 

VDT 4IIOCII 

Towllloh Iha dealllnlllon ....... , - In OOllfonnlly 
wlll ltefDIIMlnl•ndenla 

tn-•••£ot--.. 200&'t0&£C (eMCIJ'noflw) 

8f~2CIDII 
A1#A22POI 

E!Nl1GOIJ.3.3: 3Xl8 

Ellcllllcll equipment for --.nt. control and llboratDry - • 
EMC ........ • Pwt1 8-119qulrements 

lndultrlal, 8cienllllc, and Medical OSM) Radio Frequency Equipment. 
El■clla, 1■g1..., Dtlturt■nce Ch■nlcarllllca • Lmts and Melhod5 cl 
~ Group 1, Cina A 

El■dlonllQI-. Cornpdblllty (EMC) • Part 3-2 Lnnls for hannonic 
cunnt■mlulons 

El■clrom■gnetic compatlbilily (EMC) • Part 3-3 LmilS · l.lmtabon cl 
volllig■ chllng■■, vollage lluctualioml and IIICker 1n l)Ublic low-voltage 
supply aystems 

In 4IGCllfdMoe • EC Dnaivi, ~c (Low VollageDitectMJ 

EN81010-1:2010 

BlomeclcalDIIYlce 
Coneultllnta and 
LabonltorlN 
Septamber18,2013 

Safety Requrements for Electrical Equipment for Measurement, 
Control and Laboratory Uee 

~----Ben McCl09key 
Senior Engineer 

g-g 
Craig Weinberg 

PIUiderl 
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VDT MCIOI u-Gulde 

CLEANING AND INSPECTION 
.....-:Mllr&Y 

1. CIHn exterior of system usln, ■ with ,o■py w■t■r mixture 
2. Inspect test system for sflns of dynamic dl■phrqm l■akatl• 

MAINTENANCE 

• · When■ dynamic drive dl■phrepn bellns to leak, fluid will collect around the bottom of the system. 

At this point the dl■phrqm should be replaced 

.. • 
I • • 
I . • w .. -

Clelnl"I and Inspection 
M'IIIVA&: flosr1DT 

Fluid Leakage 

Point 

1. Clean exterior of system usl111 a with soapy water mixture 

2. Inspect test system for sl1ns of dynamic dlaphra1m leakage 

• • 

• 
• 

a. When a dynamic drlw diaphragm begins to leak, fluid will collect around the bottom of the system. 
At this point the dlaphra,m should be replaced 

3. To remove bacteria, the test system must be flushed with a cleaning agent and then distilled water, see pg. 
15 for system flllln, and draining procedure 

a. The cle1nl111 •nt must be compatible with acrylic 

Rushing thtt system will p,event salt cr,stal build-up with waporation which can potentially damage the 
IIIOb"dlaphragm 
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MOTOR DIAPHRAGM LEAK TEST 

ltmllVAt: Ewff AMramMn 100MIWONAtcnmOQa(O,,Asoa.oJ 

The motor dlaphraam leak test can be used to determine If a leak Is present on any active station during a test. The 
leak test should be run over 1-2 hours on a station of Interest. 

1. MOiie the Station Fluid Valve to the CLOSED position (this can be done while the station is active) 
2. Record the Inflow(·) and outflow(+) station mean pressures from the data table 
3. Allow the system to run for between 1 and 2 hours 
4. Record the Inflow (·) and outflow(+) station mean pressures from the data table 
5. If the Inflow (-) or outflow (+) pressures have dropped at a rate greater than 5 mm ff9 per hour, a leak may 

be present In the motor diaphragm. 
6. If no leak Is detected, return the Station Fluid Valve to the RUN position 

It should be noted that a high rote of pressure drop as described above ( > S mm Hg) may also result from 

a leak In the compllana chamber diaphragm. If excessive fluid is noted in the compliance chamber, the 

comp/Iona dlaphl'D(lm should be l~d prior to investigation of the motor diaphragm. 

Due to normal pe~atlon through the compliance diaphragm, a slow decrease in mean pressure (~2 mm 

Hg I hr) Is normal. 

, - --~-...:.,..,. Ill 
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MINI DltJIIM• I IIUCIMllff 
_ _, ____ CMll,..,_AIIAlt•onK'IIOJ 

,...,. •......., ,_,,, ,,,,,.,..,./lllld ,._,,,. llfDlltld the dlopt.trJtlffl IIOllllnf lndkote a d/oplltGgm 
,._ ,,,,_-, .,.,.. ........ -,,nlhauldl»p,omptlylnstall«J. 

NOTll 'Ille ICtUII cycle 111'9 of die maear clllptftllll Is dependent upon the specific: tmt conditions IMIIIII run and 

..,.,.,._~be lea lflan or.,...., lflan IOO mRllon cycles. 

L 1\lm ,,,,,_... poww and dllaanilect poww cord f'nlm the pow9I' outlet 
2, ~ S>i1tem Drain (SN pt.15) 
I. If MeelllrY, place die._,.. In lhe llatllontal confllUratlon 
4. llwnow die VDT-HOOi 11Nr Panel by looNnfnc and removt111 the 20X " ·20 panel screws with • 3/1&• hex -

• • 

• V 

♦ 

♦ V-.-
S. .....,_.,...,. drM IUlfflbly by loosenln, and removing the 4X " ·20 panel screws with a 3/16• hex .., 
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Maintenance 

6. With the dynamic drive removed, loosen and remove the piston securement screw from the dnve with a 

15mm open ended wrench. Apply some counter pressure to the piston when removing the securement 
screw as the piston Is spring loaded and will pop out of place. 

UnearMotor 

Shaft 

Piston 

Securement 

Screw 

7. The piston assembly will now disconnect as shown below. Replace the used flexible diaphragm with a new 

diaphragm Installing in the same inverted orientat ion as t he original. 

BOC Laboratories 

\II 
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8. Inspect the Seallnc O Rine for slsns of wear and replace If necessary, apply a small amount of lubricant to 

the Sealfnc o Rina 
9. Group the Piston cap, Flexible Diaphragm, Piston and Counter Pressure Sprln1 to1ether and place on the 

drive shaft. 
10. While malntalnlnc pressure on the assembly to compress the spring. Install the Piston Securement Screw. 

Ensure the Sealing O Rina is installed and well seated. 
11. Reinstall the Dynamic Drive assembly onto the VDT-3600! test system, secure the 4X ¼-20 panel screws with 

a 3/1&• hex key 

12. Repeat the procedure on the other Test Stations as necessary 

13. Replace the VDT-3600! Rear Panel by installing and securing the 20X ¼-20 panel screws with a 3/16# hex 
key 
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COMPLIANCE DIAPHRAGM REPLACEMENT 

l#mNAl.:AslllRISSMY 

1. De-pre$SUl'lze and drain sample station 
2. Remove acrylic compliance chamber by removlns 6X screws with 9/64" hex key 

3. Remove damapd Dlaphracm 

Maintenance 

4. Install New Nitrite Diaphragm In the orientation shown 
5. Replace acrylic compliance chamber with 6X screws with 9/64" hex key, tightening In a star pattern to 10 

ln•lbf torque 
6. The system should be run with the dlaphracm In neutral poslton. The diaphragm should not stretch during. 

operation 

BOC loOOroto,I" Ill 
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TW..-SEODIIIII 

... Mu,,,,,.,., 
1. a..--.11111111,.....onCDnlralModulllrant,.... 
.t. 0..tblttlleSCIIIDltdrMII......, 
,. a.. ..... 

a. .,.,.,,..,......_..,lllrmsorCMnfde 
4. lf ... Wdonot,....,_tllesltul1fon, l'Htartthe computerandmnMII ..... 

....,llll&M:w,_r 
1. Clled( .................. 

•· If alarm Is....._ cllwlllrms orCMnide 
a. Clledl lllmparatu,e and heater "-5 In the rw panel 

.S,,,,.,R&IOrMNllrAlll,__.,.._ISUAINiMOra»Mao,mra, 

1. The...,.. dlaphrapi needs toNplaced. see malntienance 111- 56 

•-ac:a..n.n:,r.a.1-
1. To PIWt CNtaUo,,. incrNSe the system mean pressu,e. Wldl hfilher...._lldesmd ...._ • lliltler 

,,.... .....,,. wit be required. 
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n 

New Nltrile Diaphragm 
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• VDT-3600i User Guide 

Piston 

Sealing 

ORing 

Piston 

Diaphragm 

Counter 

Pressure 

Spring 

Drive Shaft 

Inspect the Sealing O Ring for signs of wear and replace if necessary, apply a small amount o· 
the Sealing O Ring 
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VDT"'800I UNr Gulde 

MOnoll IIIIU NtlrSTNtr 
1. Chedl System Enable Switch on Control Module front panel 

2. Chedl that die Station drive Is enabled 
J . Chedl alarms 

a. If alarm Is active, clear alarms or override 

TROUBLESHOOTING 

4. If steps 1-3 do not resolve the situation, re-start the computer and control module 

SmlMWIUNorHMT 
1. Chedc temperature alarm 

a. If alarm Is active, clear alarms or override 
2. Chec:lc temperature and heater fuses In the rear panel 

SYS1DI !MU NOTMAINTAIN l'ft£SSUII£ Olf FLUID IS l.£AKING AROUND IIASE OF Sl'51Df 

1. The system diaphragm needs to replaced, see maintenance pg. 56 

AM IIUUUS 0et:utt IN THE TESTCHAMIIERS 
1. To prevent cavitation, Increase the system mean pressure. With higher frequencies and strokes, a higher 

mean pressure will be required. 
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A·FIX1VRU 
111etlrst-lnll....,_illlll8..-.fultatllllle__,.A.....,,.,,,-.tat....,,_Valw ...... -...-all¥ 
antall ~re c:ydlr!I a_._,... of 11,-, pometry. TIit _,,... - ..,._. to taldnl .._ ..,.illaliw 
....,._ to~tti.Mfflllle. n...te111n1...,,_aretM11alladledtotheVOT·J6CIOl-.,.ut'ft. 

Test samples can be IIIOUllted In• variety of ways: i-ve,, the mott common IMdlod Is to clamp Ille - sample 
or device In• two part fixture. An aample fixture II lhown, 

Standard Fixture Conflpntlon 

,-· 
I 
I 

lnftow Fbclure 
Oull'ow f'xtve 

-, 
' ' 

SOC Laboratories 
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or devtce tn a two part fixture. An example fixture Is shown. 

Standard Fixture Conflauratlon 

~~ 

• ' 

hflow Fixture 

=•..1• .. •..._..r,1 I• I -~';.lti• ~- ~-=-•-:-r1-.-:t:Jt.,, •~-.n.,.,,. 

,to:4 v,;,o 

"fit,~~::.~::: 

,;.·, I~ 'Ill lo 
l'r•·s,.r., "•D 

~ >()c 

~ 

~ 

I 
~

~.!JI 
I A'-fl 

10d Is to clamp the test sample 

Outlfow Fixture 

' 

r 

1'( 

. 3,51, 

'', 

I 
I 

~--1 
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,~ 
I 
I 

Inflow Fixture 

Materiat Clea Pofished Acrylic 

Page 81 of 97

Petitioner's Exhibit 1038 
VIVITRO v. BDC 

IPR2024-00320



Inflow 

-... .,, 
~ ,,,_ 

~~-~;, I u 'J 

Ir'" "'~ ... 
·; ~ . ~. '" .. I'll -

• I 
P' • ~ ~~ 

"' ,, 
I'll Ill' - ,... : -, - .. P" ... r r~ • - ., r .. J llUII --. ■ -

' 

~ 1C J21] 2~48 
1: 4"1 ~~ 

I I 
J 

,~ , -~· ...- --- , . ~ 

~ 
~ ~ .. 

QC ~ 
,, ... ... ... 
.~ ,IL .. . .,. .c l , 1111 

"" ,.. 
-'°IC ~ 

"' ,,, 
! 

I ... -'"" , _.,,, .. 
• r .. !"~(: ltK': .r ~.ii! I' Ill r -.. - -

~ -,.., ; . 
~ 
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::, .. ,i .. , H.i .. ,I' l I 
.., __ .. ___ ,~~u~td:ls b Af:,:-,:-mi':bt~ 

lt"'J'CJP, Vrl-...~ 

?.CA :V -", h:' 1-=H 
!,I ,_.,_., ~ •.: .. nii:1 

~ 
:',I 

2:--: 1 /5 ~F"T to : '='.-•·Ear 
Pre.:SUE, -,J:) 
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,::,_,,..,. l"f..-.... 11 
L--..a---.~u~td:I• t:, Ar.'-:,:r~~ 

lf"l'(Jf't \/n~ 

?~ A J\Jr .Jr I hi'""' 
!,I 1_·1.11 ~ 1:..1rh:ll 

II 

■ .. .. -

.. 
-
■ -
■ -.. --

-. s 
:-. 

'II 

-

~ 

.. 

-,. 
'II 

-..... -- - -

~
-s.e.J I 
I .4.•fl 

. ,_ ----II 

• --

. -
8 -

.~, E\..,CN 3-fs 

I 

-'II -... 

-r< 
tD 3 

'II --- :II --~ 

r . 

~ 
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Outlf ow Fixture 

"I 
I 
I 

I 
I 

~...J 
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... •• JSJ 

Oltlo,,,Mcnlold 
fkMaface 
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• f 
f 

• 

• • 
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Groow for 
140 Siicone 0-Ring~ 

r• Dlpho.2S' 

OJtflow Moriifold 
Fixture Face 

4X Q)4.000 
Support Rod 

Fixfure tv'ount Holes 
..... ..._ __ 4X8-32 W.40 

a. f'3.C()() 
B.C. 
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8 - OPIIIAflONAL THEORY 

LINMII DIINI THIOIW 
Electromlrpetlc ICIIUatan .. dlNc1: drive, llmltad motion devices that utlll:re a permanent mapet tleld and coll 

wtnc:lln, to produce a forc:e that Is proponlolial to the current applted to the con. The conversion of e1ectr1ca1 -av 
to mechanlcal fl aowrned by die Lorentz Force Prlnclple. This prlnclple states that If• current canvtnc conductor Is 
plac:ad In • ffllllMdc tleld, • force F wtH act upon It. 1he l'Nllftltude of this force Is proportional to the cunent I, 
rna,Mtlc flux denllty Band the total number of conductors N of len,th L 

I.OIIBmFola~ 
F-lc8UN (where le Isa constant) 

...,.1: IOIIEN1Z FOIICE PIIINCl'I.£ 

Furthermole, a conduc:tDr movln, through a magnetic field will have a voltage induced across the conductor. The 
m111111tude of the volt'lp, E, fl dependent on the magnetic flux density, B, the length of the conductor, L and the 

speed of the a,nduc:tor. This voltap potential which is generated by the velocity of the linear drive and opposes 

motion Is known N back EMF. 

IIM:KEMF 
EskBlvN 

Since the ma,netlc flux density, total number of conductors and length are held constant in this system, the force 

produced t,y the Hnur motor Is directly proportional to the current. In a similar manner, the back EMF is directly 

proportional to the drive velocity. These physical laws limit the force, displacement and operational frequencies 

available on the test system. 

BDC Laboratories ti 
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C-5ENSOll 5PECIACATIONS 

,,_.,,,. T.UMSINICDS 

IDC IJltJo,IIIOrtes 

PN: PT-U 

•Sensor may not Include an lntesnted stopcOdc and flush device 

i-----------12.50 *1.s-·------------1 

.err 

I I ' 
: 

Accuracy 

Pressure 

8loc:ompatlbill 

Environment 
re 

re 

1. + EXCITATION 
2. - sow. 
3.+SICIW. 
4. - EXCITATION 

1.14" 
3.'7ff'-------i 

Better than t 2" of reading in the range of Oto 310 mm Hg 
Better than t 3" of reading in the range of 310 to 1551 mm Hg 
In ran e of 1551 to 3102 mm H ical better than t S" of readi 
-362 to 3878 mm H 
1200Hz 
All materials in contact with product fluid path meet USP Oass VI 

uirements 

15 ° C to 40° C (other ran es with rocess qualification 
-25°Cto65°C 
270 to 400 Ohms 
2.Stol0VOC 
Custom molded water-ti ht 4 In connector; sl nal t and excitation t 
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Ptlmut,w GluaA110N 0UTUNE 

1) Set the Kale at 1000 with an offset of O (this will scale the sensor output to mV) 

2) APP'v .,,....,,_ to the transducer and record the pressure (from a callwated pressu,- pup) and output at 
vat1ous steps (I.e. 0, 100, 200, 300 mm Hg etc .. ) 

J) Input the data Into excel and create a linear regression (use commands SlOPE(X,Y) and INTERCEPT(X,Y)I 
Conwrt the mV output back to V when creating the slope and offset 
4) Input the slope and offset into the Statys Software 

5) Verify the slope and offset by applying a static pressure (i.e. 200 mm Hg) 
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Accur,acy for Standard OMEGA RTDs 

l/ ........ rllture Ohms oc ~-\ ' . .• :.:-.~-- . - •c -. 

-200 ±0.56 ±1.3 

-100 ±0.32 ±0.8 

0 ±0.12 ±0.3 

100 ±0.30 ±0.8 

200 ±0.48 ±l.3 

300 ±0.64 ±1.8 

400 ±0.79 ±2.3 

500 ±0.93 ±2.8 

600 ±1.06 ±3.3 

650 ±1.13 ±3.6 

700 ±1.17 ±3.8 

800 ±1.28 ±4.3 

850 ±1.34 ±4.6 
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D-STIIOICI VOWMI TMLIS 

.,,__ 
(In) 

2.25 

Stroke 
VolulMtrlc D11pllllllfflellt 1ml) 

DrlveSlle(ln) 
(mm) 

2.5 
o.s 1.17 
1 2.35 

1.5 3.52 
2 4.70 

2.5 5.87 

3 7.05 

3.S 8.22 

4 9.39 

4.5 10,57 

5 11.74 

5.S 12.92 

6 14.09 

~olumetrlc displacements are approximate. 

soc Laboratories 
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E - GENERIC FLUID CONNECTION DIAGRAM 

~ 

\/4" 10 

hi~~!! 
,~ .. I! 

~c. 
\~l0"9) 

1/4" ID 
3/8"00-------. r---3/8" oo---..J 
Tubi,. lubi" 

fua Rese,,ci, 

~'IBOr~ 

lubi"~ 
tonnea\o 

kbG0"'9.,ofu 
0.1\Wion 

t,A;infdd 
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G - SYSTEM ADJUSTMENT FLOW CHART 

Increase 
Strole 

Tighten 
Throttle 

Valve 

1.oosen 
Throttle 

Valve 

Valve 
Loading 

Increase 
Strole 
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