NutriStem® MSC XF Medium

A superior xeno-free, serum-free culture medium for MSCs

* Xeno-free, serum-free, Accelerating regenerative medicine from

defined medium .- - -

. , research to clinical applications

e Optimizable formulation

e Flexible culture systems NutriStem® MSC XF Medium is a defined, xeno-free, serum-free culture medium

designed for optimal growth and expansion of human mesenchymal stem/stromal cells

(hMSCs) derived from a variety of sources, including bone marrow (BM-MSC), adipose

e cGMP-manufactured tissue (AT-MSC), umbilical cord tissue (UC-MSC), and dental pulp (DP-MSC). NutriStem®
. MSC XF Medium offers the ability to culture hMSCs in a reliable and consistent culture

o FDADrugMasterFile system that is of clinical quality, cGMP-produced, and supportive of healthy, long-term

e Easily translate to the clinic proliferation of high-quality cells.

e Custom scale-up services

NutriStem® MSC XF Medium allows for superior hMSC proliferation and self-renewal
potential of hMSCs when compared to serum-containing media and other commercially
available serum-free media. In addition, h(MSCs cultured in NutriStem® MSC XF
Medium maintain their proper cell morphology, tri-lineage differentiation potential,

as well as demonstrate normal hMSC marker profiles and karyotypic stability over
long-term culture.

NutriStem® MSC XF Medium can be used with or without human platelet lysate to
create various systems for specific workflows, each of which having the ability to aid in
the progress of hAMSC-based applications such as exosome isolation or cell banking.
Furthermore, NutriStem® MSC XF Medium has a complete FDA Drug Master File and
is manufactured under cGMP, making it an ideal medium for both academic and clinical
workflows.
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NutriStem® MSC XF Medium Reference Guide

Product NutriStem® MSC XF Medium Fetal Bovine Serum
Cell type hMSCs
FDA DMF Yes No
Applications Completely defined t.ransl‘atlonal culture Translational f:ulture Standard for basic research
Exosome isolation Cell banking
Additional None Human Platelet Lysate None
supplement(s) (PLTGold®)
Substrate required MSC Attachment Fa; tor None None
(Human Fibronectin)
Clinical-grade, cGMP Yes No
Lot-to-lot consistency Yes Yes No
Protein-rich No Yes Yes
Xeno-free Yes Yes No
Dissociation reagent(s) Recombinant Trypsin Solution Recombinant Trypsin Solution Recombinant Trypsin Solution

Freezing media

NutriFreez™ D10 Cryopreservation Medium
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First passage to
250 million cells

Calculated effort to
reach 50 million cells

Quickly translate into the clinic with
BI-USA hMSC culture systems

Culture System A System 1 ‘ A System 2 ‘ .FBS A
Comparisons o Human Fbronectin PLTGOIA® Human latlet ysste  10%FBS
Fold Increase Per Passage 4 13 2.5
Passage (time in culture) P2 (12 days) P1 (8 days)** P4 (32 days)
Actual cell yield at passage 5.4x107 1.8x 108 8.5x 107
Total media required 1,932 mL 420 mL 5,040 mL
Total T-175 flasks used 23 5 40
Approximate media cost* $1,400 $350 $1,110

*Materials and costs are estimated based on 2018 USD list pricing.

Table 1: Expansion potential and cost comparison of NutriStem® MSC Medium culture systems and traditional classical media
supplemented with 10% FBS. Using observed growth rates, the first passage to generate more than 50 million cells from an

initial starting amount of 875,000 cells was calculated. This growth rate was then used to extrapolate the volume of media
components required to generate 50 million cells.** Using System 2, an actual yield of 180 million cells could be achieved by
Passage 2, therefore the time required to reach 50 million cells is less than 8 days. The defined NutriStem® MSC Medium on
human fibronectin generates the same number of cells in about half the amount of time, materials, and reagents than media
supplemented with FBS. Pairing NutriStem® MSC Medium with PLTGold® enables even more rapid cell proliferation, generating
50 million cells within one week, and only requiring 5 culture flasks.

**Culture parameters used to estimate media volumes and total costs: a seeding density of 5 x 10° cells/cm?, cultured in 175cm?
flasks, with 42 mL complete media used per flask, and passaging (sub-culture) performed at time required to reach 70 to 80%
confluency for each media condition (4 days for both NutriStem® MSC Medium culture systems and 7 days for traditional culture
with FBS).

Figure 1: Later passage BM-MSCs (fourth passage post thaw) cultured with NutriStem® MSC XF Medium . A. on MSC attach-
ment solution or B. supplemented with 5% PLTGold® Human Platelet Lysate show healthy cell proliferation over 4 consecutive
days in culture and maintain normal cell morphology (5X). hMSCs cultured in both NutriStem® MSC XF Systems express proper
amounts of the typical multipotent cell markers indicative of phenotype maintenance (data not shown).
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Superior proliferation in consistent
and reliable cultures
Xeno-free, serum-free culture in NutriStem® MSC XF Medium supports the generation

of clinical-quality, healthy, and proliferative MSCs - outperforming cells cultured in
traditional serum-containing media in terms of expansion and long-term growth.

MSCs cultured in NutriStem® MSC XF Medium with PLTGold® Human Platelet Lysate
exhibit exceptional proliferation with significantly higher cellular fold increases than
typical serum-containing cultures, ideal for cell-based applications requiring clinically-
relevant numbers of high-quality and healthy MSCs.

Figure 2: hMSCs were isolated from frozen crude placenta using NutriStem® MSC XF Medium on pre-coat-
ed plates with MSC Attachment Solution. Images taken 11 days post initial isolation (PO) exemplify higher
confluence of hMSCs in NutriStem® MSC XF Medium when compared to cells cultured in serum-contain-
ing medium (40X).

ORDERING INFORMATION

PRODUCT CAT. # SIZE
NutriStem® MSC XF Medium* 05-200-1A-KT 500 mL
NutriStem® MSC XF Medium (without Phenol Red) 05-202-1A 500 mL
MSC Attachment Factor 05-752-1H 5mL
PLTGold® Human Platelet Lysate (Research-grade) PLTGOLD27R 27 mL
PLTGOLD100R 100 mL
PLTGOLD500R 500 mL
PLTGold® Human Platelet Lysate (Clinical-grade) PLTGOLD27GMP 27 mL
PLTGOLD100GMP 100 mL
PLTGOLD500GMP 500 mL
NutriFreez™ D10 Cryopreservation Medium 05-713-1E 50 mL
05-713-1B 100 mL
Recombinant Trypsin Solution 03-078-1B 100 mL

*Includes basal media and supplement. Bulk orders, custom sizes and volume fills available upon request.

Biological Industries USA | T.860.316.2702 F.860.269.0596 | orders@bioindusa.com

©2019 Biological Industries USA, Inc. All rights reserved. The trademarks mentioned herein are the property of
Biological Industries Israel Beit Haemek LTD. and/or its affiliates or their respective owners. BIUSA 0319A
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Figure 3: NutriStem® MSC XF Medium promotes
superior proliferation and expansion of hMSCs over time
as compared to other serum-free and serum-containing

media.
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NutriStem® MSC XF Medium paired with

PLTGold® Human Platelet Lysate allows for an average
fold increase of 13, compared to average fold increases
of 2.5 in serum-containing cultures.
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