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10.

INSTRUCTIONS

This notebook and all the information recorded therein are the sole property of this Company. The contents of
this notebook are strictly confidential and may be disclosed to others only with the written permission of the
Company. The employee must return this notebook upon request or termination of employment. Keep this
notebook in a protected place to prevent loss. In the event of loss, notify your supervisor immediately and draft
a written statement describing the contents of the notebook and the manner in which it was lost.

This notebook is intended to be a permanent record of your lab or field work. In order to fully protect your work
and achieve the desired recognition, either academic or economic, you will need to pay careful attention to the
manner in which you record entries in this notebook.

Write in concise and clear language and write everything down. Draw and diagram directly on these pages. To
include a printout: label the printout, attach it securely to the notebook page, and then write a brief description
of the printout in the notebook directly below the place where it is attached. All note should be made in the
book, not on loose pages stuck inside the notebook. Be clear and safeguard your work.

Use only ink when marking in this notebook. Pencil markings should be avoided. To delete an error: draw a
single line through the error and place your initials and the date close by.

The title, date and project name should be recorded at the start of each entry. Make sure you write down your
full name, lab location and company or institution in the front of the notebook.

Begin your entries by explaining in chronological order exactly what procedure were used and in what order
you completed the various steps. Date your entries. Specify the equipment and consumable materials that were
used, preferably by manufacturer and part number. Describe completely and accurately exactly what results
were achieved, and at what stages, including the time. It is always better to include too much detail in your
entries, than too little. If you make a scientific discovery, or invent a product, these details may be very
important to proving any new discoveries.

Witnesses are important in cases where new concepts or approaches are determined. Also, where new
discoveries are made, or where the potential exists for a patent. In those cases, at least one witness who is not a
co-discoverer should sign and date in the indicated space at the bottom of the relevant work sheets. The witness
needs to be able to understand and describe the basic procedures and the results they observed.

Patentable subject matter may appear in the course of your work. Any new and surprising product, composition
or method may be patentable. Be especially alert for patentability when results appear strange, interesting or of
commercial importance. Protect the results by writing in your notebook: a) what the result is, b) why the result
is significant, and c) how the result was produced.

The time between the actual experiment or procedure and the time that you record your findings should be
minimized. Act immediately in order to fully record your findings.

Separate your notes for each long term project into separate notebooks. Do not use a single page to record
observations or procedures from more than one subject.
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© Copyright 2018, Thermo Fisher Scientific, LLC. All rights reserved.
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@ RoosterBio’

CERTIFICATE OF ANALYSIS

Product Name: RoosterVial™-hBM-1M-XF

B |

0 RoosterBio'

RoosterVial™-hBM-1M-XF
Part: MSC-031 Lot: 00227
Store at -150 to -196°C
For Research Use Only
Made in the USA
www.roosterbio.com

1\
Stivver {om via| |

R

Part Number: MSC-031 i
Product Information s
Lot Number 00227
Tissue Origin Human Bone Marrow
Donor Age 29
Donor Sex Female
Storage Conditions LN> Vapor Phase
Date of Manufacture 23 OCT 2018
Date of Expiration 23 OCT 2021
Assay Method Specification Result
Mycoplasma Detection by PCR Negative Negative
Sterility Direct Inoculation per USP <71> | No Growth No Growth I
Viable Cell Count Automated Count ze:lgmlhon VLBE Conforms
Performance Test Cell Growth Promotion Z .l OffOId Einansion Conforms
within 7 days
CD34 <10% CD34 0.2%
A : CD45 <10% CD45 0.0%
Surface Marker Expression | Multiplex Flow Cytometry CD90 > 90% CD90 100.0%
CD166 | =>90% CD166 | 99.9% B
Adipogenic Differentiation | Oil Red O Staining Positive Staining Positive Staining
Osteogenic Differentiation | Alizarin Red Staining Positive Staining Positive Staining

For Research Use Only. Not intended for diagnostic or therapeutic use.

RoosterVial™-hBM-1M-XF contains human sourced material; treat as potentially infectious.

The test results cited above meet all quality specifications.

Approved by: W

Quality Assurance

o Sii-.',nz‘rdi

Date

I¥peceoly A

Date

Signed

1/5/209

Date
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: 0 RoosterBio’ 1
CERTIFICATE OF ANALYSIS A

i Product Name: RoosterBasal™-MSC

= Part Number: SU-005
E il |
J_ Product Information k|
| Lot Number 00241 b
Lt Storage Conditions 2°C to 8°C (protect from light) b |
Date of Manufacture 13 MAR 2019

I Date of Expiration 13 MAR 2020 A
f Volume 500 mL =
T Assay Method Specification Result Wl
Sterility Membrane Filtration Negative Negative i |
=F Endotoxin LAL <1.00 EU/mL <0.050 EU/mL —
Ii pH Measurement 6.8—-7.3 £ 7.1 |
ER Osmolality Measurement 283 - 309 mOsmisg HyC ; 298 mOsm/kg H,0 i
Performance Test | Cell Growth Promotion Pass ‘ Pass R |
For Research Use Only. Not intended for diagnostic or therapeutic use. u
RoosterBasal™ -MSC contains human source material; treat as potentially infectious. e |
The test results cited above meet all quality specifications. ==
Approved by: J?&a-*-/j_/\)“—‘ llAprzo 19 |
Quality Absfirance Date —
i |

Read and U nderstood By

— —— (ke

Signed Date

Signed Date
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Q RoosterBio’

CERTIFICATE OF ANALYSIS

Product Name: RoosterBooster™-MSC-XF
Part Number: SU-016

Product Information
Lot Number 00259
Date of Manufacture 01 AUG 2019
Date of Expiration 01 AUG 2021
Storage Conditions -20°C (protect from light)
Volume 10 mL
Assay Method Specification Result
e Membrane Filtration per
Sterility USP <71> No Growth No Growth
Performance Test Cell Growth Promotion = 105oldiexnansion Pass

within 7 days

For Research Use Only. Not intended for diagnosfic ox therapeutic use.
RoosterBooster™-MSC-XF contains human souvced material; treat as potentially infectious.

The test results cited above meet all quality specifications.

Approved by: "f/(ﬂ,uﬂgl,»? = 1FA 2ol q
Quality Assurance Date ‘
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/5 209
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d Pr9duct CryoStor® CS5 Fill Volurhe/Packaging 100mL Bottle
Lot Number | 19140 - .+ Part Number | 205102
Manufacture Date | May 2019 - - Expiration Date | May 2021
Test Results
Testy i i Method - ;. Acceptance Criteria -~ | ~ . Results -
= Clear, colorless to slightly yellow
A
ppearance Visual Inspection liquid with no visible particulates Conforms |
T™M 5110
H ; . :
2 USP <791> 72400 e
Cell viability is 75% to 200% of
Metabolic Activity cells preserved in the internal
Assay [ LC standard at Day 1 recovery 200
following preservation. |
Kinetic Chromogenic
< 0.5 EU/mL
Endotoxin e / Conforms
Membrane Filtration
ili teril
Sterility USP <71> Sterile Conforms
et TM 5111 Confarms to CryoStor CS5 Conf
identHication FT-IR Reference Standard ONNOLINS
TM 5112
i 1360-1390 mOsm/kgH20 1
Osmolality USP 278855 /kgH2 379
Specific Gravity TM 5114 1.055 - 1.063 1.059 L |
C tograph
DMSO.Content! | ko roMEIoE ALY 4.0% - 7.0% 5.3
(FID)
Material was manufactured under cGMP, meets all requirements and is approved for release. el
E [3)vN 2004 J[,L
\
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0.5
o -
Static+PC 0 OSI+PC  0.25 OSI+PC 0.50 OSI=PC
Sample Groups
Oneway
[DataSc10] C:\Users\HP\Desktop\RatVIC_ARS_Pvaluc.sav
ANOVA
Absorbance
Sum of
Squares df Mean Square F Sig
Between Groups 11.127 3 3.709 52217 000013
Within Groups 568 071
Total 11.695 11
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Absorbance
Tukey HSD
S 95% Confidence Interval
(1) Groups (J) Groups Difference (I-J) Std. Error Sig Lower Bound Upper Bound
Static SteadyFlow 728565333 217605381 040754 -1 42540436 -.03170630
0.25 OSsl 671111000 217605381 .059068 -1 36796003 02573803
0.50 OSI .258966633 217605381 000011 -3.28651536 -1.89281730
SteadyFIow Static 728565333 217605381  .040754 03170630 1.42540436
025 0sl 057444333 217605381  .993047 -.63%40470 75429336
0.50 OSl .186111100° 217605381 .000125 -255796003 -1.16426197
0.25 OSI Static 671111000 217605381  .059069 -.02573803 1.36796003
SteadyFlow . 057444333 217605381 993047 -.75429336 63940470
0.50 OSlI .1.91855533  .217605381 .000100 -261540436 -1.22170630
0.50 OSl Static 2.589666333' 217605381  .000011 1.89281730 3.28651536
SteadyFlow 1.86111 1000° 217605381 .000125 1.16426197 255796003
0.25 OSl 1.918555333° 217605381 000100 1.22170630 261540436
- The mean difference is significant at the 0.05 level.
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Rat VIC Normalized ALP Activity

0 =
Static+PC

Oneway

0 OSI+PC 0.25 OSI+PC 0.50 OSI+PC j

Condition Groups

[DataSetl] C:\Users\HP\Desktop\SPSS_RatVIC_ALPAssay_Pvalue.sav

ANOVA
Normalized_Concentration
Sum of
Squares df Mean Square F Sig.
Betwean Groups .008 3 .003 65.250 .000
Within Groups 000 8 000
Totl s G 009 1
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Normalized_Concentration
Tukey HSD
Diﬂ:::\:e 5 95% Confidence Intarval
() Groups (J) Groups J) Std. Error Sig. Lower Bound Upper Bound
Static SteadyFlow  -006902744  .0052784813 5834523  -023806299 .01 00008116
0.25 08I -033625899° 0052784813 0009767 050529454 - 016722344
Be 0500SI  -.066376756" 0052784813 0000070  -.083280311 -.049473201
SteadyFlo;ﬂ  Static 0069027437 0052784813 5834523  -.010000812 0238062989
0.25 08I -026723155" 0052784813 0042855 - 043626711 -.009819600
0.50 08I -059474012° 0052784813 00001 62  -076377568  -.042570457
0.25 08I Static 033625899 0052784813 0009767 0167223437 0505294543
SteadyFlow 026723155 0052784813 0042855 00981 96001 0436267106
70.50 QSI -.032750857 0052784813 0011649 -.049654412 -.015847302
050081 Static 066376756° 0052784813 0000070 0494732007 0832803113
SteadyFlow  .059474012° 0052784813 0000162 0425704571 0763775676
0.25 08I 032750857 0052784813 0011649 0158473017 04965441 23
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Lot 3

Catalog #: CC-3202

|

Buanyidy ovdered: o \'/Fo\\Si@ [

Valve. Endotheli

ells

('IAV
P v
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N
I

al

| sl

| Clonetics®

Catalog No. CC-4147
Lot No 0000974197
Expiration Date 10 FEB 2022

Contains:
CC41028 FBS, 28 ML

CCA1138 hFGF-8, 2 ML

CC41148 VEGF, 0.5 ML

CC41158 R3- IGF.1, 0.5 ML
CC41168 ASCORBIC ACID, 0.8 ML

CC43178 hEGF, 0.5 ML
CC43318 GA-1000, 0.5 ML
Store at-20 C

For Research Use Only. Not for use
in diagnostic procedures.

Instructions for use:
www.lonza.com

(rev. 608)

Lonza

Walkersville, MD USA
301-898-2025
www.onza.com

Culture system containing EBM™.-2 Basal Medium (CC-3156) and EGM™-2 MV Microvascular Endothelial Cell |
Growth Medium SingleQuots™ supplements (CC-4147) required for growth of Microvascular Endothelial Cells

culture Medin

EGM®2 MV SingleQuots®

=
Date Added: =
-

Lonza

| https://bioscience.lonza.com/lonza_bs/US/en/Primary-and-Stem-Cells/p/00000000000018532 1/EGM--2-MV -
Microvascular-Endothelial-Cell-Growth-Medium-2-BulletKit

| Ll 1 I 1 | [T | | 2] ]| | | | = | | | | | | | | 1 ! ! 1 | I |
\
| || 7 Order No. Order Date Customer Order No. Customer Contact
i - = NS NI U SR
] |- . 33504745 07-Apr-2021 MATRIX Sharan Ramaswamy.-410.812 1734
| sl :
‘ Line Product Code/ Order Ship
f ~ |Item Description Qty Qty UOM Lot No./Ser.Nr. Expiration date =
EC med
— 010 cc-saozkv 2.000 2.000 KT
| EGM-2 MV BulletKit (CC-3156 & CC-4147)
| 020 CC-3156 : 2.000 2.000 BOT 0000966095 14-Jan-2022
EBM-2 Basal Medium 500 ml
7030 CC-4147 2.000 2.000 KT 0000974197 - 10-Feb-2022
i EGM-2 MV SingleQuot Kit Suppl. & Growth Factors e
== | | | | I I I ! ! ! —c I 1 1 1 -+ RORATS A
VEGF
FBS MEGF ASCORBIC ACID B i
—— AT NO: CC-41028 5L GT. N0 CC- 8178 L5M CAT. NO.: CC- 41168 05ML S ey 1
e son grgonam O o g OMAGOM G
18 CELL CULTURE TESTED § BSA SALINE SOLUTION g - CELL CULTURE TESTED T LOTNO: DOTAIS! XP: 1 FEBAZ °
o W BP: NN [ or. O O GWADE G DTN OIS DPIRRIMZ € gy pep - W
= = -2° = -20° “ontinued on Page
FOR RESEARCH USE ONLY O Restn UstonY FOR RESEARCH USE ONLY FOR RESEARGH USE ONLY € g
3 GA - 1000 ar
thFGF — B R3- IGF -1 or M LA 1000 HYDROCORTISONE
O N0 CC-41138 g B Bt oot s QAR ol
 HUNAN RBROBLAST GROWTH FACTOR-B > FACTOR- 1 IN AQUEOUS SOLUTION AMPHOTERICIN - B H CELL CULTURE TESTED : l{- Zq 2—01\
LOT NO.: 0000974190 EXP.: 17 FEB 2022 & CELL CULTURE TESTED : . CELL CULTURE TESTED g 0T N O0TAT EXP-10FB22 - L = [t}
— STOREAT -20° ¢ T OIS NP ZFDAZ ¢ LN OO DO BB AR £ lrlpl =
FOR RESEARDH LSt oMLY T esEARcH UstOnY FOR RESEARCH USE ONLY  SEE NSDS FOR RESEARCH USE ONLY :
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Certificate of Analysis

T . 19-Apr-2021
Florida International University gﬁg’:’ifg_%(xiee re M AT%IX
Denise Hsu YA 72095399
Engineering Ctr Rm EC2614 Sel 0)": Jor: 33504740
10555 West Flagler Street L2 :
Miami FL 33174
Product Name: hAoVEC-Aortic Valve Endothelial Cells
Material Number: 00225975
Batch No: 1F5027
Quantity: 2.000 AMP
Manufacturing Date: 01-Feb-2021
SPECIFICATION
Test RESULT MIN MAX UNIT
DONOR INFORMATION
Age 337/
Sex FEMALE
VIRUS TESTING
HIV Not Detected
Hepatitis B Not Detected
Hepatitis C Not Detected
SAFETY TESTING
Sterility Test Negative Negative
Mycoplasma Negative Negative
CELL STRAIN CALCULATIONS
(\J//lablllty 91 For Information Only Target: >=70%
(4
S amieellsemn) 1601700 >= 5x10ES cells/vial
%ﬁ;ﬂ% gﬁgf,lggncy ?9/ For Information Only 9999999 %
i - S %
CELL STAINING For Information Only 9999999 hrs
Factor VIII Expression 90 For I . .
Alpha Smooth Muscle Actin Expression 0 Fgf' Ig£8;$?1382 82%5 999‘7/2999 %

This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza’s

Quality System. This document was generated from a validated Part | I-compliant electronic system
and thus handwritten signatures are not required.

For Technical Assistance, call 1-800-521-0390

Signed

Date

Lonza
523 Davis Drive Suite 400B
Morrisville, NC, 27560

Signed

Date

k(2 (202
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Certificate of Analysis

Florida International University Despatch Date:  19-Apr-2021

Denise Hsu

Customer Order: MATRIX

Engineering Ctr Rm EC2614 Delivery: 72095399

10555 West Flagler Street

Miami FL 33174

Sales Order: 33504740

Product Name:

hAoVEC-Aortic Valve Endothelial Cells

Signed

>[7);1Ic Signed

Material Number: 00225975
Batch No: 1F5027
Quantity: 2.000 AMP
Manufacturing Date: 01-Feb-2021
SPECIFICATION
Test RESULT MIN MAX UNIT
Additional Information:
These cells were isolated from donated human tissue after obtaining
permission for their use in research applications by informed consent or
legal authorization. This product is for research use only. Details
concerning the use of our cell and media products can be downloaded from
our website at www.lonza.com/cell-protocols.
Cheryl Kitchen
Electronically signed by Cheryl Kitchen
Date: 11-MAR-2021 14:39:00 EST
RELEASE ( Inspection Lot: Usage Decision )
This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza’s
Quality System. This document was generated from a validated Part 11-compliant electronic system Lonza
and thus handwritten signatures are not required. 523 Davis Drive Suite 400B
Morrisville, NC, 27560
For Technical Assistance, call 1-800-521-0390
— — = = el Date

4)24)2021
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.; Certificate of Analysis

»

: : iversi Despatch Date: ~ 22-Apr-2021

}o Elf,ff; iln:s thatiofia AESIEY Cusfomer Order: M/l\(')l"ol?;%

'+ Engineering Ctr Rm EC2614 Deliyery; S 121000

M 10555 West Flagler Street Sales Order:

}»  MiamiFL 33174

b -

.. Product Name: EBM-2 Basal Medium

500 ml
Material Number: . CC-3156
Batch No: 0000966095
Qquntity: ~2.000 BOT
Manufacturing Date: " 14-Jan-2021
Xpiration Date: 14-Jan-2022
, SPECIFICATION

Test RESULT MIN MAX UNIT
pH Test (Undiluted) 738 76 8.0
Osmolality (mOsm/kg H20) 273 260 290 mOs/kg
Endotoxin-Media (EU/ml) <0.500 Test & Report **x
S@_é_,rility Negative Negative kK
Additional Information:
This product was manufactured aseptically according to the requirements of IS0:9001 using a validated sterile
filtration method and tested where appropriate using USP/EP methodology or approved alternative methods. This
product is intended for research use only. It is the end user#s responsibility to ensure that the final product meets
the requirements of the ap.pllcatlon'for which it is to be used. Test results are determined using Lonza#s currently
approved protocols. If animal origin materials are used, these materials are sourced from suppliers considered low
risk according to the #Note for Guidance on minimizing the risk of transmitting animal spongiform encephalopathy
agents via human and veterinary medicinal products" (EMEA/410/01) as put in force by directive 1999/82/EC

| e

] 5t

O SAPNA PATEL

E w1 Electronically signed by SAPNA PATEL

| { Date: 05-FEB-202] 19:02:31 CET

: g ( RELEASE ( Inspection Lot: Usage Decision )

This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza's R Vasda

Quality System. This document was generated from a validated Part | 1-compliant electronic system

il
and thus handwritten signatures are not required. ;‘;’;‘;analkcmV'llc gl i
SV Dbiggs FordRoad | |
For ch:hnical Assistance, call 1-800-521-0390 \Valkcrsville_ MD 21793 8415
Tel (301) 898 7025
Signed hEa D = :ax (3?1)845 4024
vlgnec
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s Human Valve Intevstitial Cells

(hVIc)

57

Order No. Order Date Customer Order No.

Customer Contact

|

[T 07-Apr-2021 MATRIX

Sharan Ramaswamy - 410 812 17:&“

N

. ) S, S

AN

33504740

Line Product Code/ Order Ship o £
jtem Description Qty Qty UOM Lot No./Ser.Nr. Expiration date I
_|010 100225974 2 2 AMP  1F5026 N
hVIC-Valvular Interstitial Cells
§ 020 | 00225975 2 2 AMP 1F5027

- hAoVEC-Aortic Valve Endothelial Cells

l

| | |

I | |

thC cmwre medio

e

" Catalog #: PT-3001

| Culture system containing MSCBM™ Basal Media (PT-3238) and MSCGM™ SingleQuots Supplement Kit (PT-4105)
| required for proliferation of human bone marrow derived mesenchymal stem cells.
https://bioscience.lonza.com/lonza bs/US/en/Primarv-and-Stem-Cells/p/000000000000l86709/MSCGM-Mesenchymal- (i

Slem—Cell Growth-Medium-BulletKit

e I e e ey

| — |

:
1

Il
T

I
1

t 1

L-GLUTAMINE
CAT. NO. PT-4107E 10 ML \i
CELL CULTURE TESTED g
LOT NO.. 0000957338 EXP. DA MAN 202 = =
STORE AT -20°C
FOR RESEARCH USE ONLY ==
Poietics™ GA—10 [
MSCGM SingleQuots® T =
Catalog No. PT-4105 “EA'.(}%'I?IUA'“ g
| = GUOIETE®  E
= LOT NO.: 0000957339 EXP.: 1SDEC2021
Contains: Date Added: E STOREAT -20°C =
ol oratoee McoSSOmMI = FOR RESEARCH USE ONLY ~  SEE MSDS
PT-4107E LGlutamine — =i
v T e =
5531 PT4504E GA-1000 = MCGS .
are 05 M S s = CAT. NO.: PT-4106€ 50 ML
at-20C = MESENCHYMAL CELL GROWTH SUPPLEMENT
rchi Use Only. Not fi E mﬁuwm L H ]
xearch nly. Not for use —
Jiostic procedures., § STMM -20°C AL & ==
— FOR RESEARCH USE ONLY a
| o () ded on S/ (
GEb dvmarass Lonza ml G (2e2]
N , waw lonza.com 08206

{ % T T T T T | | 1 | | |
Order No. Order Date Customer Order No. Customer Contact
2 33504745 07-Apr-2021 MATRIX Sharan Ramaswamy - 410 812 1734
| |Line Product Code/ Order Ship
—|Item Description Qty Qty UuOM Lot No./Ser.Nr. Expiration date
hIC Mmedin
—|1009 REFRIG 1.000 1.000 EA
REFRIGERATION
|_|040 PT-3001 2.000 2.000 KT
MSCGM BulletKit (PT-3238 & PT-4105)
050 PT-3238 2.000 2.000 BOT 0000937155 05-Oct-2021
MSCGM hMSC Basal Medium, 440 ml
060 PT-4105 2.000 2.000 KT 0000957340 15-Dec-2021
| MSCGM hMSC SingleQuot Kit
Signed Date Signea aw
424|202\
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Lonza Page 1 of 2

Certificate of Analysis |

Florida International University Despatch Date:  19-Apr-2021
Denise Hsu Customer Order: MATRIX
Engineering Ctr Rm EC2614 Delivery: 72095399
10555 West Flagler Street Sales Order: 33504740

Miami FL. 33174

Product Name: - hVIC-Valvular Interstitial Cells
Material Number: 00225974

' Batch No: 1F5026
Quantity: 2.000 AMP

Manufacturing Date: 08-Feb-2021

SPECIFICATION
Test RESULT MIN MAX UNIT
DONOR INFORMATION
Age 37
Sex FEMALE
VIRUS TESTING
HIV Not Detected
Hepatitis B Not Detected
Hepatitis C Not Detected
SAFETY TESTING
Sterility Test Negative Negative
Mycoplasma Negative Negative
CELL STRAIN CALCULATIONS
Ziabilily 95 For Information Only Target: >=70%
(Y
Cell Count (cells/amp) 595800 >= 5x10E5 cells/vial ***
Seeding Efficiency 90 For Information Only 9999999 %
Doubling Time 70 For Information Only 9999999 hrs
CELL STAINING
Factor VI Expression , 0 For Information Only 9999999 %
Alpha Smooth Muscle Actin Expression 90 For Information Only %
This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza’s |
Quality System. This document was generated from a validated Part | I-compliant electronic system Lonza |

and thus handwritten signatures are not required. 523 Davis Drive Suite 400B ‘

; Morrisville, NC, 27560
For Technical Assistance, call 1-800-521-0390 "

e ) = — 429202

Signed Date




I.Onza Page 2 of 2 )

0 Certificate of Analysis i

Florida International University Despatch Date:  19-Apr-2021 =
~ Denise Hsu Customer Order: MATRIX

Engineering Ctr Rm EC2614 Delivery: 72095399

10555 West Flagler Street Sales Order: 33504740 &

_ Miami FL 33174 i

 Product Name: hVIC-Valvular Interstitial Cells i
Material Number: 00225974

— Batch No: 1F5026

_ Quantity: 2.000 AMP -

Manufacturing Date: 08-Feb-2021

SPECIFICATION L
Test RESULT MIN MAX UNIT

— Additional Information:
| These cells were isolated from donated human tissue after obtaining [
permission for their use in research applications by informed consent or
— legal authorization. This product is for research use only. Details

concerning the use of our cell and media products can be downloaded from )|
our website at www.lonza.com/cell-protocols.

[ Cheryl Kitchen

Electronically signed by Cheryl Kitchen
¢ — Date: 11-MAR-2021 14:52:35 EST
RELEASE ( Inspection Lot: Usage Decision )

This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza’s

Quality System. This document was generated from a validated Part 1 I-compliant electronic system Lonza
523 Davis Drive Suite 400B

and thus handwritten signatures are not required.
Morrisville, NC, 27560

For Technical Assistance, call 1-800-521-0390

ate
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Lo nza Page | of |

r Certificate of Analysis
Florida International Universit Despatch Date:  12-Apr-2021
Denise Hsu d Customer Order: MATRIX
Engineering Ctr Rm EC2614 Delivery: 72086;4112

- 10555 West Flagler Street Sales Order: 33504

Miami FL 33174

Product Name: MSCBM hMSC
Basal Medium, 440 ml

Material Number: PT-3238
~ Batch No: 0000937155

Quantity: 2.000 BOT

Manufacturing Date: 05-Oct-2020
- Expiration Date: 05-Oct-2021

SPECIFICATION

Test RESULT MIN MAX UNIT
- Sterility Negative Negative 2 Aok

pH Test (Undiluted) 525 7.00 7.70
~ Osmolality (mOsm/kg H20) 316 306 346
- Endotoxin-Media (EU/ml) < 0.500 Test & Report **3

- Additional Information: . .
- This product was manufactured aseptically according to the requirements of ISO:9001 using a validated sterile
- filtration method and tested where appropriate using USP/EP methodology or approved alternative methods. This

product is intended for research use only. It is the end user#s responsibility to ensure that the final product meets

~ the requirements of the application for which it is to be used. Test results are determined using Lonza#s currently

- approved protocols. If animal origin materials are used, thesq materials are sourced from suppliers considered low
risk according to the #Note for Guidance on minimizing the risk of transmitting animal spongiform encephalopathy
- agents via human and veterinary medicinal products" (EMEA/410/01) as put in force by directive 1999/82/EC.

Valerie Williams
Electronically signed by Valerie Williams
Date: 16-NOV-2020 12:15:54 EST
RELEASE ( Inspection Lot: Usage Decision )

This lot has been reviewed by Quality Assurance in compliance with requirements of Lonza’s
Quality System. This document was generated from a validated Part | 1-compliant electronic system Lonza Walkersville Inc.
and thus handwritten signatures are not required. 8830 Biggs Ford Road

Walkersville, MD 21793 8415
For Technical Assistance, call 1-800-521-0390 Tel (301) 898 7025

Fax (301) 845 4024

Signed Date Signed ' Date

4,24/201\
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Continued from Page
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64 Project . e Innoprot¢y P10462
HUMAN VALVULAR INTERSTITIAL CELLS

Continued from Page _
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Innoprot§<

Speeding up drug discovery

REF: P60166

FIBROBLAST MEDIUM-I

Product Type:
Catalog Number:

Fibrobast Medium-I|
P60166

© Product Description

Fibroblast Medium-Il (FM-I) is a
complete medium designed for optimal
growth  of normal human cardiac and kidney

fibroblasts in vitro. It is a sterile, liquid

medium which contains essential and

non-essential amino acids, vitamins,
organic and inorganic compounds,
hormones, growth factors, trace minerals and
a low concentration of fetal bovine serum
(5%). The medium is HEPES and bicarbonate
buffered and has a pH of 7.4 when
equilibrated in an incubator
with an atmosphere of 5% CO,/95% air. The
medium is formulated (quantitatively and
qualitatively) to provide a defined and
optimally balanced nutritional ~environment
that selectively promotes proliferation and
growth of normal human cardiac fibroblasts in

vitro.

& Components
e 500 ml of Basal Medium
o 25 ml of Fetal Bovine Serum (FBS)
e 5 ml of Fibroblast Growth
Supplement 2 (FGS-2)

e 5 ml of penicillin/streptomycin
solution (P/S solution)

Signed Date

& Prepare for use

Thaw FGS-2, FBS and P/S solution at 37°C.
Gently tilt the FGS tube several times during
thawing to help the contents dissolve. Make
sure the contents of the supplement are
completely dissolved into solution before
adding to the medium. Rinse the bottle and
tubes with 70% ethanol, and then wipe to
remove excess. Remove the cap, being
careful not to touch the interior threads with
fingers. Add FGS, FBS and P/S solution into
basal medium in a sterile field, mix well and
then the reconstituted medium is ready for
use. Since several components of this medium
are light-labile, it is recommended that the
medium not be exposed to light for lengthy
periods of time. If the medium is warmed
prior to use, do not exceed 37°C. When stored
in the dark at 4°C, the reconstituted medium

is stable for one month.

& Caution

If handled improperly, some components of the
medium may present a health hazard. Take
appropriate precautions when handling it
including the wearing of protective clothing

and eyewear. Dispose of properly.

Signed

Date
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Product Type:
Catalog Number:
Source:

Number of Cells:

Storage:

Cryo-preserved Valvular Interstitial Cells
P10462

Human Heart Valves

5 x 10° Cells / vial (1ml)

Liquid Nitrogen

Human Valvular Interstitial Cells (HVIC)
provided by Innoprot have been derived from
heart valves that are explanted in culture.
Human valvular interstitial cells are from a
single donor. They are cryopreserved at
primary culture and can be cultured and
propagated at least 10 population doublings

in the conditions provided by Innoprot.

These cells are positive for smooth muscle
actin. These cells enable researchers to study
the role of cardiac valves in vitro. Human
valvular interstitial cells may be used for
various types of valve replacement, stimulus
contraction and transplantation studies into
normal or diseased systems. In addition, they
may be wused for tissue engineering

applications.

 Product Use

THESE PRODUCTS ARE FOR RESEARCH USE
ONLY. Not approved for human or veterinary
use, for application to humans or animals, or
for use in vitro diagnostic or clinical
procedures

Signed Date

© Recommended Medium

e Fibroblast Medium Il Kit
(Reference: P60166)

© Product Characterization

Immunofluorescent method
O  a-smooth muscle actin
© Vimentin
The cells test negative for HIV-1, HIV-II, HBYV,

HCV, mycoplasma, bacteria, yeast and fungi

Signed Date
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Set up culture after receiving the order:

1. Prepare a poly-L-lysine coated flask (2

uglem?, T-75 flask is recommended).
Add 10 ml of sterile water to a T-75
flask and then add 150 pl of poly-L-
lysine stock solution (1 mg/ml,
Innoprot cat. no. PLL). Leave the
flask  in  incubator  overnight
(minimum one hour at 37°C
incubator).

Prepare complete medium:
decontaminate the external surfaces
of medium and medium supplements
with 70% ethanol and transfer them
to sterile field. Aseptically open each
supplement tube and add them to
the basal medium with a pipette.
Rinse each tube with medium to
recover the entire volume.

3. Rinse the poly-L-lysine coated flask

with sterile water twice and add 20
ml of complete medium to the flask.
Leave the flask in the hood and go to
thaw the cells.

4. Place the vial in a 37°C waterbath, hold

and rotate the vial gently until the
contents are completely thawed.
Remove the vial from the waterbath
immediately, wipe it dry, rinse the vial
with 70% ethanol and transfer it to a
sterile field. Remove the cap, being
careful not to touch the interior
threads with fingers. Using 1 ml
eppendorf pipette gently resuspend
the contents of the vial.

5. Dispense the contents of the vial into

the equilibrated, poly-L-lysine coated
culture vessels. A seeding density of
5,000 cells/cm? is recommended.

Date

 INSTRUCTIONS FOR €U

928

LTU

IMPORTANT: Cryopreserved cells are very delicate. Thaw the vial in a 37 °C waterbath
and return them to culture as quickly as possible with minimal handling!

Note: Dilution and centrifugation of cells

after thawing are not recommended
since these actions are more harmful
to the cells than the effect of DMSO
residue in the culture. It is also
important that fibroblasts are plated
in poly-L-lysine coated culture vessels
that promote cell attachment.

6. Replace the cap or cover, and gently

rock the vessel to distribute the cells
evenly. Loosen cap if necessary to
permit gas exchange.

7. Return the culture vessels to the

incubator.

8. For best result, do not disturb the

culture for at least 16 hours after the
culture has been initiated. Change
the growth medium the next day to
remove the residual DMSO and
unattached cells, then every other
day thereafter.

Maintenance of Culture:

Change the medium to fresh
supplemented medium the next
morning after establishing a culture
from cryopreserved cells..

2. Change the medium every three days

thereafter, until the culture is
approximately 70% confluent.

Once the culture reaches 70%
confluence, change medium every
other day until the culture is
approximately 9o% confluent.

Signed Date
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Subculture:

Signed

1. Su

beulture the cells when they are over

90% confluent.

2. Prepare poly-L-lysine coated flasks (2

ug/cm?) one day before subculture.

3. Warm medium, trypsin/EDTA solution

(T/E, cat. no. 0103), trypsin
neutralization solution (TNS, cat. no.
0113), and DPBS to room
temperature. We do not recommend
warming the reagents and medium at
37°C waterbath prior to use.

4. Rinse the cells with DPBS.

5. Add 8 ml of DPBS first and then 2 ml of

trypsin/EDTA solution into flask (in
the case of T-75 flask); gently rock
the flask to make sure cells are
covered by trypsin/EDTA solution;
incubate the flask at 37°C incubator
for 1 to 3 minutes or until cells are
completely rounded up (monitored
with inverted microscope). During
incubation, prepare a 50 ml conical
centrifuge tube with 5 ml of fetal
bovine serum; transfer trypsin/EDTA
solution from the flask to the 50 ml
centrifuge tube (a few percent of
cells may detached); continue
incubate the flask at 37°C for 1
minutes (no solution in the flask at
this moment); at the end of
trypsinisation, one hand hold one
side of flask and the other hand
gently tap the other side of the flask
to detach cells from attachment;
check the flask under inverted
microscope to make sure all cells are
detached, add 5 ml of trypsin
neutralization solution to the flask
and transfer detached cells to the 50
ml centrifuge tube; add another 5 m|
of TNS to harvest the residue cells
and transfer it to the 50 ml centrifuge
tube. Examine the flask under
inverted microscope to make sure
the cell harvesting is successful by
looking at the number of cells left
behind. There should be less than 5%.

Date

Note: DPBS, trypsin/EDTA solution &
trypsin neutralization solution are
included in the “Primary Cells Detach
Kit provided by Innoprot (Cat. N°
P60305).

6. Centrifuge the 50 ml centrifuge tube
(harvested cell suspension) at 1000
rpm (Beckman Coulter Allegra 6R
centrifuge or similar) for 5 min; re-
suspend cells in growth medium.

7. Count cells and plate cells in a new,
poly-L-lysine coated flask with cell
density as recommended.

Caution: Handling human derived products is
potentially bioharzadous. Although each cell
strain testes negative for HIV, HBV and HCV
DNA, diagnostic tests are not necessarily 100%
accurate, therefore, proper precautions mush
be taken to avoid inadvertent exposure.

Always wear gloves and safety glasses when
working these materials. Never mouth pipette.
We recommend following the universal
procedures for handling products of human
origin as the minimum precaution against
contamination [1].

[1]. Grizzle, W. E., and Polt, S. S. (1988)
Guidelines to avoid personal contamination
by infective agents in research laboratories
that use human tissues. J Tissue Culture
Methods. 11(4).

Signed

Date
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PACKING LIST (PURCHASE ORDER # P0-67602021)

SHIPPER

CONSIGNEE

Jorge Gamiz

Att. Dr. Denise Hsu

48.160 Derio-Vizcaya
Spain

Phone number: +34944005355

E-mail: aaldecocea@innoprot.com

Tax ID/VAT number: ESB95481909

Innovative Technologies in Biological Systems S.L.

Parque Tecnolégico de Bizkaia Edificio 502-12 planta

Miami, FL 33174
USA

Florida International University
Biomedical Engineering Department

10555 West Flagler Street - Suite EC2600

E-mail: chsu013@fiu.edu
Phone Number: 305 348 6717

N2packages

N2 units

Unit of Measure

Country of origin

Description of goods/Harmonized Tariff

2

2

kit

kit

Spain

Spain

Fibroblast Medium Kit - Il

Hu. Valvular Interstitial Cells

MANUFACTURER: INNOPROT (SPAIN)

Cell Culture Medium for stable cell lines
Non-hazardous, non-toxic, non-infectious.
For laboratory research only.

For invitro research purposes only.

Date: 11/29/2021

Signature:
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Provides:

Nominal

Ordinal

Interval

Ratio

The “order” of values is
known

“Counts,” aka
“Frequency of Distribution”

Mode
Median
Mean

Can quantify the difference
between each value

Can add or subtract values

Can multiple and divide
values

Has “true zero”
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Oneway
[DataSetl] C:\User=s\chsu013\Desktop\ANCVA aSMA.sav

ANOVA
AverageCT
Sum of ‘

= Squares df Mean Square F Sig.
Between Groups 1'659 2# - Alqgg_ e ,_4,'32_:1__”9541_“
Within Groups 1.768 , 9 1 o .196/ R .
Total 3.427 11

Post Hoc Tests

Multiple Comparisons

Dependent Variable: AverageCT

paugdig

_—_—

Tukey HSD
Mean 95% Confidence Interval
Difference (I-
() Groups  (J) Groups J) Std. Error Sig. Lower Bound  Upper Bound
Flow 0S10.25 254481811 313391630 705  -62050938  1.12947300
0S10.50 884565829" 313391630 048 00957464 175955702
081025 Flow -254481811 3133091630 705 -112947300 62050938
_ 0SI050 630084018 313391630 165 | -24490718 150507521
0SI050  Flow -884565829° 313391630 048  -1.75055702  -00957464
051025 -6530084018 313391630 165 @ -1.50507521 - 24490718

*. The mean difference is significant atthe 0.05 |evel.

Homogeneous Subsets

AverageCT

Tukey HSD?®

Subsetfor alpha=0.05
Groups N 1 2
 0810.50 4 32449611
0810.25 4 95458013 95458013
Flow i 4 7 1.20906194
Sig. 165 V V .705

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size =
4000
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Appendix | <AmPack Calibration

The GAIN and SHIFT settings may need to be changed depending on the range of pressure
generated in the specific application. Different settings may be needed for monitoring the
ViVitro Labs Inc pulse duplicator and the Hi-Cycle. tester. Changing GAIN will also change the
output at atmospheric pressure. It may be necessary to re-adjust SHIFT until the required
outputs are obtained at the two calibration pressures.

The factory preset values shown above are based on the following:

]|

‘r

] 'LaI;Q Data Acquisition System User Manual | |

-~ Each amp|iﬁer.module and pressure transducer may be calibrated following the procedure given ——
- below. You will need a reference pressure gauge. A manometer with a range of at least 250

mmHg and accuracy of at minimum +0.025% is suitable. You will need a means of reading

amplifier output between -10.00 and +10.00 volts DC to an accuracy > than the pressure gauge —
accuracy.

Use the supplied trim-pot tool to adjust the 15-turn potentiometers for GAIN & SHIFT. The

extreme position, indicated by a click, may be located by rotation of at least 15 turns clockwise
or anti-clockwise.

Ensure the AmPack has been on for at least 30 minutes prior to calibration to prevent drift.A two

point pressure transducer calibration can be made as follows:

Connect amplifiers to pressure transducers and switch amplifier chassis power ON.

1l
2. Use a syringe to fill the pressure transducers with distilled water.
3. Adjust thegSHIET control to give the desired voltage output ati@ifiiflgygage pressure

(atmospheric).

to -6.

b. -0.9to-1.1 VDC for HICycle/RWT

4. Apply a pressure of #260'mmHg to transducers and adjust GAIN for the target voltage

output. s,
fa. #5.9to +6.1 VDC for Pulse Duplicator”

b. +6.9to +7.1 VDC for HiCycle/RWT

5. Repeat steps 3 and 4 the desired sttings at both limits are achieved.
6. Below are the approximate values that will be achieved from the calibrations described —

above (CALIBRATION = A voltage/ A pressure):

a. 0.06 V/mmHg for Pulse Duplicator

b. 0.04 V/mmHg for HiCycle/RWT

1. Application: Hydrodynamic Testing (probable pressure range -50 to 250 mmHg)

2. Application: Durability Testing (probable pressure range -200 to 200 mmHg)

SHIFT , 0 mmHg - 54 ~-b.l VDC

GAN, +2oo»ww¥\3, 458 ~ 46\ UDC

Document No. 20157 A © ViVitro Labs Inc. 2014 Page 18 of 25
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[ RoosterVial™-hBM-1M-XF
QROOSterBlo Research Expansion Protocol
Protocol for RoosterVial™-hBM-1M-XF EXPANSION
Expansion of RoosterBio XF hBM-MSC to yield 10 million cells
RoosterVial-hBM-1M-XF Lot No: Date/Time:
1.0 MATERIALS
ITEM VENDOR PART No* | EXP DATE
—_ RoosterVial-hBM-1M-XF, (2 million (M) RoosterBio MSC-031
cells)
CTS TrypLE Select E Lie A1285901
| e Al Technologies
r=m| DPBS (without Ca**, Mg**)
- = DPBS (without Ca**, Mg**) + hPL
or SPENT MEDIA for quench
hMSC High Performance Media Kit XF RoosterBio KT-016
2 x T225 CELLBIND flasks OR Corning
6 x T75 CELLBIND flasks

* Vendors and part numbers are included for critical items.

2.0 MEDIA PREPARATION & CELL EXPANSION
2.1 Bring hMSC High Performance Media Kit XF to room temperature. Add 1 vial

hMSC Media Booster XFM (SU-016) to 500 mL hMSC High Performance Basal

Media (SU-005).

2.2 Obtain RoosterVial-hBM-1M-XF from liquid nitrogen dewar and immediately thaw
in 37°C water bath. Monitor the process and remove from water bath once a small

bit of ice is remaining (2-3 min).

2.3 S%(aytvial well with 70% isopropyl alcohol before transferring into biosafety
cabinet.

2.4 Aseptically transfer cells into a 5o mL centrifuge tube.

2.5 Slowly (dropwise) add 4 mL of culture media to the cells.

L= 2.6 Centrifuge at 200 x g for 10 min.

2.7 Carefully remove the supernatant without disturbing the cell pellet.

2.8 Resuspend the cells in 5 mL of culture media. When cells are resuspended bring

volume up to 30 mL with culture media.

2.9 Mix well and seed cells equally into two T225 or into six T75 vessels, and add media
to bring volume up to final volume:

e Total volume of cell i
Type of culture 1 Final Volume/
suspension per Cells/ cm?
== | vessel (X) el flask
S| T75x6 2,222 isml
8]
Tzzg X2 2,222 45ml

CONFIDENTIAL. FOR SOLE USE OF RECIPIENT.

‘ ALL PRODU
RoosterBio, Inc. 4539 Metropolitan Court. Frederick. MD 21704 CTS ARE FOR RESEARCH USE ONLY.

www.roosterbio.com

$6 ) \ /5‘ 10\1\ 12al01g
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RoosterVial™-hBM-1M-XF
Research Expansion Protocol

2.10 Transfer vessel(s) into 37°C incubator and ensure that the surfaces are covered
with media.

2.11 Microscopically observe culture everyday from day 3 onwards to determine
percentage confluency.

2.12 If culture is less than 50% confluent on Day Confluency
day 3, perform a media change. (%)
Completely remove the spent media
from the vessel, and replace with same
volume of fresh culture media. Transfer
vessel back into incubator.

2.13 When culture is >80% confluent,
prepare to harvest the following day.

N (o n (W

3.0 CELL HARVESTING
3.1 For harvesting, transfer vessel into biosafety cabinet and remove spent media.
*Collect ~10 mL spent media in sterile container if using to quench harvest enzyme.
3.2 Remove media and add 10 mL of TrypLE to T225 or 3 mL TrypLE to each T75 flask,
and incubate in 37°Cincubator.

3.3 Check culture every 5 min until cells are detached from surface. Gently tap to
dislodge remaining cells from surface.

Total time required for cells detachment

3.4 Add equal volume of quench or spent media to stop the TrypLE activity.
3.5 Transfer the cell suspension into a 50 mil. centrifuge tube.

Total volume of cell suspension (=A) |
|
!
|

3.6 Centrifuge at 200 x g for 10 min.

3.7 Aspirate the supernatant and resuspend cells with 4-5 mL of fresh media.

3.8 Measure the total volume of cell suspension.

3.9 Mix well and transfer 0.1 mL of cells into microcentrifuge tubes for cell counts.

3.10 Dilute cells to 0.5 mL with /DPBS to get counts in the range of 0.1-1 X 106 cells/mL.
3.11 Mix well and cells are ready for counts with cell counting device.

Raw data Adjusted data
Dilution Viable Cell Cell Total cells at harvest
e Factor Concentration concentration (E)=D*A
[ (=B) (=Q) (D)=B*C

3.12 Place harvested cell suspension in 4°C refrigerator for use within 1 hour of
harvest.

CONFIDENTIAL. FOR SOLE USE OF RECIPIENT.

ALL PRODUCTS ARE FOR RESEARCH USE ONLY.

RoosterBio, Inc. 4539 Metropolitan Court. Frederick, MD 21704

l\/S”zolC‘

www.roosterbio.com

= 76




pausis

aied pausis are(] A
« -
CALIBRATION armesarrms W LURBUIRE System
280 UO PANUNUOD)
CAUTIONS ||

1. Always turn the Flowmeter to “OFF" before draining the system
2. Always add fluid to the system before turning the Flowmeter to “+" or -
3. Use distilled water in the left ventricle chamber (fluid outside the sac)

EQUIPMENT LIST il
Flowmeter Box 1| SO

| 1. Flowmeter probe

(s | 2. Flowmeter ground

‘ AM Pack (Pressure Transducers Box)
1. Left ATRIAL pressure transducer

— e T | s | 2. Left VENTRICULAR pressure transducer =1
| F—r === 3. AORTIC load assembly pressure trnsducer _ =
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Superpump Controller Box

Amplitude knob
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SUPERPUMP

Servo Power Amplifier
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Power switch
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Apparatus

Left atrium chamber

Left ventricle membrane sac and chamber
Aortic load assembly

Compliance chambers x2

Restrictor

OTE-ES COUNI A==

3/(8[ 2010

ae(]

paugig

)

102[01g



areq

pausig StTe

Software
Vivitest

rricest™ .
cammar | AccumrPROCEESS SELEGTION AN

SUPPORT

" INFORMATION:

:\ 'iw,pm;n&\v]'
\\‘} e \\5

DATA DASHBOARD
=

4

pausdig

- -
102[01]

06




DIUSI
I I

s e
e RaUsiS gL ==

TURNING ON EQUIPMENT
1. Turn on power for all boxes and let them run for 30 minutes )
a. Flowmeter Box (ensure sure probe is in off position (not “+")
b. AM Pack (Pressure Transducers Box)
c. 1/O Module Box
d. Superpump Controller Box
2. Press the “ALARM" button on Flowmeter Box to turn off red light
3. Connect all tubing and chambers
4. Run Vivitest software as “administrator” (right click -> run as administrator)

FLOWMETER CALIBRATION

1. For mitral valve flow calibration, insert a blank seal under the aortic load assembly and an
open ring under the left atrium chamber (Note: Flowmeter probe should always be placed
with the open ring, and a blank seal in the other chamber)

(Left: open ring, Right: blank seal)

Clamp flow loop tube to prevent water from flowing between the left atrium chamber and the

aortic load assembly

Pour water into left atrium chamber (Or aortic load assembly for aortic flow calibrations)

For mitral calibration remove air from under the blank seal located on the aortic side

Attach flowmeter ground

Go to Vivitest software, set Flow Probe Site to "MITRAL" and Target Value to "MITRAL"
Session Information

Trial Tote: I

Trial Date

Trial Number: IR

Portic Valve: IIEET . D

Mitral Valve m

Operator ID: G
Ventnicular Vol: [lREGNEE ™
Fluid Density: IR o

Fluid Temp: IIRYANI “C

Flow ro e
Targel Valve: AORTIC -

7. Click on Calibrate tab

T
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to "S50.WVF", click “Apply”
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On the right hand bottom corner, set Pump Control Cycle Rate to "70 BPM" and Waveform

Pump Control

Cydle Rate: m bpm
o Y

Click “Zero” and follow the wizard

a. Click “Proceed” to start a new calibration, or “Accept” to accept the previous
calibration

b. With Superpump power “On” and amplitude at “zero”, open all pressure transducers
to atmosphere, Flow meter set to “+”

c. Click "proceed" to zero all sensors to atmosphere.

. Click “Flow” and follow the wizard

a. Set Flowmeter Box as per manual

I.  Knob at OFF -> Display should be 0.00, if not, use the “ZERO” knob to dial it
to zero
ii.  Knob at NULL -> Get the lowest possible value by dialing the “NULL" knob
iii.  Knob at BAL -> Turn “BALANCE” knob to get 0.00 on display (Ideally a
healthy probe shows 0.00 on display when the “BALANCE" knob is set to 5.0)
iv.  Knob at “+" -> Turn “BALANCE" knob to get 0.00 on display
Ensure Pump Control is set to Cycle Rate = "70 BPM" and Waveform = "S50.WVF"
Remove air from under the blank seal in the aortic load assembly with syringe
Make sure there's fluid in flow probe chamber, tum Flowmeter to “+”
Turn pump amplitude knob to Stroke 50-60 mL for a few cycles to dislodge bubbles
(stroke volume can be obtained from the bottom left corner of software screen)
Stop the pump and click “Proceed” to verify sensor values, click “Proceed” again
g. Restart pumping to a stroke of 70-80 mL, click “Proceed” to observe graph (Ideally
Pump Velocity, dL/dt, should be equivalent to Flowmeter for MITRAL/MITRAL
settings, and symmetrical with respect to the x-axis for AORTIC/AORTIC settings).
Flow and dL/dt should each have 3 zero crossings and these should line up with
each other.
h. Click “Proceed” to capture ten cycles
i. Compare with previous calibrations, confirm calibration gains, save data

©ooo

-

To Double Check Flow Calibration...
1. Go to Acquire tab

COMPARE

Set Flow Probe Site to "MITRAL" and Target Value to "MITRAL" (or "AORTIC/AORTIC" if

doing aortic valve tests) .
Make sure there’s fluid in the flow probe chamber, turn Flowmeter to “+", open all pressure

transducers to atmosphere, Superpump power “On" and amplitude at “zero”

sy
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4. Click “Re-zero sensors”, “OK”, and “Re-zero done” (With Superpump power “On” an? )
amplitude at “zero”, open all pressure transducers to atmosphere, Flow metel:’set to “+")

5. Turn pump amplitude to Stroke 50 mL (or otherwise), click “capture 10 cycles

6. Dial pump amplitude back to zero

7. Go to Analyze tab

8. Click “Turn on all waveforms”

9. Only display the “FLOWMETER”

10. Reorder F1, F2, F3, F4 from left to right to match the measured stroke

a. Check V3 (closing volume), V4 (leakage volume). Note: If Flow Probe Site and Target
Value settings are set to AORTIC/AORTIC, the order will show V1, V3, and V4. V1
(forward volume) can be obtained by clicking on the table icon on the top menu.

b. Volume of positive curve should match volume of negative curve, which should also
match the stroke volume set on the pump.

PRESSURE CALIBRATION
1. Replace both valves with open rings
2. Remove aortic load assembly top cover
3. Click on “Pressure” in the Calibrate tab
4. Follow the “Pressure” wizard
a. Click “Proceed” to start a new calibration, or “Accept” to accept the previous
calibration
Remove all pressure transducers, attach them to manifold and manometer
Check (on screen) that upper applied pressure is set to 200.0 mmHg
Open the manifold to atmosphere, click “Next”
Add pressure w/syringe and manometer to 200 mmHg, click “Proceed” at 200 mmHg
for upper reference check
f. Check the gains and click “Proceed”
g. Connect the pressure transducers back with flow chambers
h. Unclamp flow loop and fill system with fluid from left atrium
i. Remove all air bubbles from transducers
j- NOTE: Wizard skips from step 6 to step 10, retrace back to step 7 and continue
k. Click “Proceed” to capture static head difference
I.  Click “Yes/Finish” to confirm static head

®ao0o

To Double Check Pressure Calibration...

1. Go to Acquire tab

2. Make sure there is fluid in the system and no air bubbles in pressure transducers

3. Make sure there’s fluid in the flow probe chamber, turn Flowmeter to “+", open all pressure
transducers to atmosphere, Superpump power “On” and amplitude at “zero”

4. Click “Re-zero pressure” -> “OK” -> “Re-zero done”

5. With transducers still open to atmosphere, uncheck the static head compensation in
ViViTest, all the transducers should read zero.

98] WOy panupuo))
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6. Click checkbox next to Static Head Compensation
Sensor Calibrations (Calibration_cig)

Sensor  Zeros Drift  Static
Aortic:  -0.001v 0.000 6.949
Ventric:  -0.001v 0.000 0.000
Atnal:  -0.001v 0.000 3.062

dudt: -0.001v 0.000 0.000
Flow: -0.001v 0.000 0.000
Pump: -0.001v 0.000 0.000

Static Head compensation: [[4

7. Open all pressure transducers to fluid, the pressure curve should jump up on the screen.
Starting with ventricular, then atrial, then aortic, all pressure lines should match the
ventricular pressure when all transducers are open to fluid pressure.

8. Optional: On the same screen, remove transducer(s) and attach them on manifold with

manometer, verify manometer value with wave pressure value (static head should be
unchecked for this)

DATA COLLECTION
(For best results, collect data right after flow and pressure calibration. For best results,
set all conditions first, re-zero all sensors, tune back all conditions immediately to
capture 10 cycles. The key is data is collected as close to the zero as possible.)
Nominal Conditions for Valve Testing
1. 70 beats per minute
2. Systolic duration = 35%
a. S35 waveform
b. FDA waveform
3. Simulated cardiac output = 5 liters per minute
a. Vivitro Cardiac Output = Forward Volume * Beat Rate
b. Use Stroke (on screen) as approximation to obtain Forward Volume in data table
c. Set Stroke to 71.4~75 mL using Superpump amplitude knob

4. Mean Aortic Pressure (MAP) = 100 mmHg
a. Use restrictor to set MAP (decrease resistance - CCW, increase resistance - CW)

Steps for Valve Testing
1. In the Acquire tab, set Pump Control at bottom right corner of screen to Cycle Rate = "70

bpm" and Waveform = "S35.WVF" (35% systole waveform)
2. Set Flow Probe Site and Target Value to “MITRALMITRAL" or “AORTIC/AORTIC”
accordingly
Make sure there's fluid in system and all pressure transducers are debubbled
4. Re-zero sensors (Flowmeter on “+", all pressure transducers open to atmosphere,
Superpump power “On” and amplitude set to “zero”)
5. Open all pressure transducers to fluid

w
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Start pumping, note down amplitude turn dial digits when Stroke reaches 7-1 4 (71.4~75 mL),
goal is to get a Forward Volume of <=71.4 (in Vivitro, the Forward Volume is necessary to

calculate Cardiac Output)

Use restrictor to set MAP to 100 mmHg or to required back pressure

Dial pump amplitude to zero

Re-zero sensors (Flowmeter on “+”, all pressure transducers open to atmosphere,
Superpump power “On” and amplitude set to “zero”)

Open all pressure transducers to fluid

Quickly dial pump back to the same position from step 6

Click “Capture 10 cycles”

Dial down pump frequency back to zero after cycles are captured. You can check if the flow
meter drifted here.

Click on Analyze tab for data

Reorder F1, F2, F3, F4 from left to right to match the measured stroke. Pressure markers
will also need setting (see user manual)

Check V3 (closing volume), V4 (leakage volume), V1 (forward volume) Note: If Flow Probe
Site and Target Value settings are set to AORTIC/AORTIC, the order will show V1, V3, and
V4. V1 can be obtained by clicking on the table icon on the top menu.

4 AM Pack Gans & Shitt Calibration info on page 96.
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6. When preparing these BulletKit™ Media, it may

not be possible to recover the entire volume
listed for each vial. Small losses (up to 10%)
should not affect the cell growth characteristics
of the supplemented medium.

7. Transfer the label provided with each kit to the

basal medium bottle(s) being supplemented
(avoid covering the basal medium lot # and
expiration date). Use it to record the date and
amount of each supplement added. After
SingleQuots™ Kit is added to basal medium,
store at 2%-8T and use within 1 month. Do not
freeze medium.

NOTE: If there is concern that sterility was compromised during
the supplementation process, the entire newly prepared growth
medium may be re-filtered with a 0.2 um filter to assure sterility.
Routine re-filtration is not recommended.

X. Thawing of Cells / Initiation of Culture Process

NOTE: For proliferation of these cells, cells must be cultured at
37Tx1TC, 5% CO 2, 90%+2% humidity.

1. When initially plating endothelial cells from
cryopreservation, the recommended seeding
density is provided in the table below:

Cell Type Recommended Minimum Number of
Seeding Density from Flasks to Plate*
Cryopreservation

HUVEC 2,500 viable cells/cm? 25 x T-25 flasks OR

21 x T-75 flask

HUVEC-XL 2,500 viable cells/cm? 212 x T-225 flasks OR

Non-HUVEC 5,000 viable cells/cm? 22 x T-25 flasks OR

Endothelial 21 x T-75 flask

*Calculations based on the minimum guaranteed cell count and viability.
Please consult the product COA for exact cell count and viability when
determining the appropriate number of flasks to plate. Alternative plate
sizes/formats may be used so long as the appropriate seeding density is
achieved,

2. To set up culture vessels, calculate the number
of vessels needed based on the recommended
seeding density as well as the surface area of
the vessels being used.

3. Add the appropriate amount of medium to the
vessels (1 ml/5 cm?) and allow the vessels to
equilibrate in a 37C+1TC, 5% CO 2, 90%+2%
humidity incubator for at least 30 minutes.

4. Wipe cryovial with ethanol or isopropanol before
opening. In a sterile field, briefly twist the cap a
quarter turn to relieve pressure and then
retighten. Quickly thaw the cryovial in a 37C
water bath being careful not to submerge the

R |
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entire vial. Watch your cryovial closely; when the
last sliver of ice melts, remove it. Do not
submerge it completely. Thawing the cells for
longer than 2 minutes results in less than
optimal results.

NOTE: Centrifugation should not be performed to remove cells
from cryoprotectant cocktail. This action is more damaging than
the effects of DMSO residue in the culture.

5. Carefully mix the cell suspension using a

micropipette. Dispense cells into the culture
vessels set up in previous steps. Gently rock the
culture vessel to evenly distribute the cells and
return to the 37C+1C, 5% CO 2, 90%+2%
humidity incubator. ’

NOTE: Endothelial cells tend to more strongly adhere to the

cryovial than other cell types. Additional and/or more forceful

trituration may be necessary to remove all cells.

6. Change the growth medium 16 to 24 hours after
seeding.

Xl. Maintenance

1. Change the growth medium 16 to 24 hours after
seeding and every other day (every 48 hours)
thereafter.

2. When cell confluence is 25-45%, increase the
media volume to 1.5 ml/5 cm2.

3. When cell confluence is greater than 45%,
increase the media volume to 2 ml/5 cmz2.

4. Warm an appropriate amount of medium to 37C
in a sterile container. Remove the medium and
replace it with the warmed, fresh medium and
return the flask to the incubator.

S. Avoid repeated warming and cooling of the
medium. If the entire contents are not needed
for a single procedure, transfer and warm only
the required volume to a sterile secondary
container. i

Xll. Subculturing

NOTE: Lonza warrants its Clonetics ™ Cells only if Lonza
Subculturing Reagents are used. The recommended subculturing
reagents for these cells are Trypsin/EDTA (CC-5012), Trypsin
Neutralizing Solution (CC-5002), and HEPES Buffered Saline
.Sol_uyion (CC-5022). These reagents can be purchased
individually or together as part of the Reagent Pack™ Subculture
Reagents (CC-5034).
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Introduction
~ Cardiac Fibroblast Cell Systems are available as

——— Normal Human Atrial Fibroblasts (NHCF-A) and

Normal Human Ventricular Fibroblasts (NHCF-V)
with optimized media for their growth. Each system

—— can quickly generate NHCF cultures for the study of

disorders of human fibroblasts such as cardiac

fibrosis. Cardiac Fibroblast Cell Systems are

convenient and easy to use, allowing the researcher
to focus on results. Cryopreserved NHCF are

shipped in second passage. Lonza’s Cells, Medium

and Reagents are quality tested together and
guaranteed to give optimum performance as a

complete cell system.

Cell system components (need to be

purchased separately)

e One cardiac fibroblast cell product—NHCF-A,

NHCF-V (cryopreserved)
e One Fibroblast Medium BulletKit™ - 500 mL

FGM-3™ BulletKit™ (CC-4526) contains one
500 mL bottle of fibroblast basal medium and

the following growth supplements: hFGF-B, 0.5

mL; Insulin, 0.5 mL; FBS, 50 mL; GA-1000, 0.5

mL.
e One ReagentPack™ (CC-5034) containing:
Trypsin/EDTA 100 mL
T Trypsin Neutralizing Solution 100 mL
=7 HEPES Buffered Saline Solution 100 mL

. Characterization of cells

_ Routine characterization of NHCF includes positive

' immunofluorescent staining for collagen |. Cardiac
| fibroblasts are negative for von Willebrand factor VIl

|_related antigen.

Performance

Recommended seeding density 3,500 cells/cm?

for subculture

Typical time from subculture to
confluent monolayer
Additional population doublings 5
guaranteed using Lonza’s system

6 - 9 days

Quality control

All cells are performance assayed and test negative
for HIV-1, mycoplasma, Hepatitis-B, Hepatitis-C,
bacteria, yeast and fungi. Cell viability, morphology
and proliferative capacity are measured after
recovery from cryopreservation. Lonza's media are
formulated for optimal growth of specific types of
normal human cells. A Certificates of Analysis (COA)
for each lot is shipped with each order. COA's for all
other products are available upon request.

Ordering information

Cryopreserved cells

Cat no. Description Size

CC-2903 NHCF-A = 500,000 cells
CC-2904 NHCF-V > 500,000 cells
Proliferating cells - flasks and multiwell plates
CC-2903T25 NHCF-A T-25 T-25 Flask
CC-2904T25 NHCF-V T-25 T-25 Flask
CC-2903W96 NHCF-A 96-well 96-well Plate
CC-2904W96 NHCF-V 96-well 96-well Plate

Other proliferating formats are available. Refer to the Lonza
website for details.
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The following instructions are for a 25 cm.2 flask.
Adjust all volumes accordingly for other size flasks.

+1. Subculture the cells when they are 70%-85%
confluent.
2. For each 25 cm? of cells to be subcultured:
a. Thaw 2 ml of Trypsin/EDTA and allow to
come to room temperature.

IS b. Allow 7-10 1l of HEPES Buffered Saline

Solution (F.:PES-BSS) to come to room

temperature.

Allow 5 ml of Trypsin Neutralizing Solution

(TNS) to come to room temperature.

d. Remove grc.wth medium from 4°C storage
and allow warming to room temperature.

e. Prepare new culture vessels.

Subculture one flask at a time. All flasks

following the first flask will be subcultured
following an optimization of this protocol

= (explained later in this procedure), based on

calculated cell count, cell viability, and seeding
density.

—— NOTE: The following steps must be performed in a sterile field.

4. Aspirate the medium from one culture vessel.

5. Rinse the cells with 5 ml of room temperature
— HEPES-BSS. DO NOT forget this step. The
medium contains complex proteins and calcium
thnt neutralize tte trypsin.

Aspirate the HEPES-BSS from the flask.

Cover the cells with 2 ml of Trypsin/EDTA
solution.

8. Place the culture vessels into a 37°C humidified

incubator for 3-C minutes. Periodically examine
= the cell layer microscopically and check for cell
detachment.

9. Allow the trypsinization to continue until
approximately 90% of the cells are rounded up.

—— 10. At this point, tap the flask against the palm of
your hand to release the majority of cells from
the culture surface. If only a few cells detach,
= you may not have let them trypsinize long

- enough. Wait 30 seconds and tap again. If cells
still do not detach, wait and tap every 30
seconds thereafter. This entire process should
| take no more than 5 minutes.

NOTE: Ifthe majority of cells does not detach within 5 minutes,
—— the trypsin is either not warm enough or not active enough to

release the cells. Harvest the culture vessel as described below,

Vo)
o~
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and either re-trypsinize with fresh, warm Trypsin/EDTA solution or
rinse with Trypsin Neutralizing Solution and then add fregh, warm
medium to the culture vessel. Return to an incubator until fresh

trypsinization reagents are available. L

11. After cells are released, neutralize the trypsin in L\
the flask with 5 ml of Trypsin Neutralizing
Solution at room temperature.

12. Quickly transfer the detached cells to a sterile 15 —
ml centrifuge tube.

13. Rinse the flask with a final 2 ml of HEPES-BSS
to collect residual cells, and add this rinse to the j

centrifuge tube. Sl |

14. Examine the harvested flask under the
microscope to make sure the harvest was

————

T

successful by looking at the number of cells left —F—

behind. This should be less than 5%.

15. Centrifuge the harvested cells at 200 x g for five

minutes to pellet the cells.

- Aspirate most of the supernatant, except —

for 100-200 pl
— Flick the cryovial with your finger to

loosen the pellet
16. Dilute the cells to a final volume of 2 to 3 ml of

growth medium and note the total volume of the
diluted celi suspension.

17. Determine cell count and viability using a

hemacytometer and Trypan Blue. Make a note
of your cell yield for later use.

18. If necessary, dilute the suspension with growth

medium to achieve the desired “cells/m!” and re-
count the cells.

19. Use the following equation to determine the total

number of viable cells.

Total # of Viable Cells = --otal cellcount x percent viability
100

\
20. The number of flasks needed depends upon cell

yield, cell type, seeding density, and application.

The recommended seeding density when

subg:ulturjng endothelial cells for further
proliferation or angiogenesis is provided in the

table below: AT

Cell Type/Application Recommended Seeding Density

after Subculture

HUVEC 2,500 viable cells/cm? N
HMVEC-DNeo 2,000 viable cells/cm? ( ]
HMVEC-LLy 2,500 - 5,000 viable cells/cm? —
All Other Endothelial 5,000 viable cells/cm? ‘

Angiogenesis
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