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Introduction 

Regenerative medicine is changing how damaged tissues and organs are treated. Stem cells present a tremendous treatment 

opportunity for aging-related diseases and for palliative treatment. Stem cells are unique cells that have the capacity to self-

renewal and the ability to differentiate into different cell phenotypes. Invitrx offers cells sourced from cord blood (CB) and 

the Wharton’s jelly (WJ) of the umbilical cord. These cells are sourced from the byproducts of the birthing process and are 

not fraught with ethical concerns that come with human embryonic stem cells. 

 

There are three overarching types of stem cells: totipotent, pluripotent, and multipotent stem cells. Totipotent and pluripotent 

stem cells sourced from embryos have the potential to develop into any cell type, but are not used for therapy due to ethical 

and medical concerns. Multipotent stem cells, which include hematopoietic stem cells (HSCs) and mesenchymal stromal 

cells (MSCs), can differentiate into several different tissue specific cell types and are found in a wide variety of tissues. 

 

MSCs are heterogenous population of multipotent cells found in a variety of tissues including adipose tissue, bone marrow, 

cord blood, and Wharton’s jelly. The Gold Standard for characterizing MSCs is through identification of the following in 

vitro characteristics: plastic adherence; potential to differentiate into osteoblasts, adipocytes, and chondroblasts; expression 

of CD105, CD73, and CD90 surface markers and a lack of expression CD45, CD34, CD14, CD19 and HLA-DR.1 

 

Wharton’s jelly cells (WJC) and cord blood stem cells (CBSCs) possess CD34 positive cells, which represent HSCs. These 

HSCs and MSCs work synergistically together to create a niche rich in cellular growth. Specifically, MSCs create a 

microenvironment rich in cytokines and growth factors that promotes hematopoiesis.2 

 

Invitrx offers two stem cell products: WJCs and CBSCs. WJ stem cells are believed to be derived from MSCs that become 

embedded during embryogenesis, creating a more homogeneous population of stem cells.3,5 CBSCs derive their stem cells 

from the blood circulating in the umbilical cord and placenta creating a more heterogeneous population of stem cells that 

includes HSCs, MSCs, and endothelial progenitor cells (EPCs).2,4,6 

 

In this study, viability and MSC surface markers were analyzed in Invitrx CBSC and WJC using a BD FACScan and 

analyzed using CellQuest Pro Software (n=3). Testing was done by third party Cytologistics, San Diego CA. 

 

Methods  

Cell staining: Immunophenotype analysis by flow cytometry was performed as previously described.7 Briefly, samples 

were stored at -80°C and thawed in 37°C water and centrifuged at 350 × g for 5 minutes. Cells were resuspended in flow 

buffer and distributed to microcentrifuge tubes. Antibodies were added at manufacturer’s suggested concentration. Cells 

were incubated with primary antibody for 60 minutes in the dark at 4°C. Following incubation, the cells were washed with 

flow buffer, centrifuged at 350 × g for 5 minutes, and buffer was aspirated (repeated for two washes). Cells were 

resuspended in flow buffer and transferred to appropriate tubes for flow analysis. Samples were analyzed using BD 

FACScan (excitation: 488nm) with CellQuest Pro Software. 



 

 

Results 

 

Propidium iodide (PI) staining for cell viability was used to assess CBSC and WJC each from 3 distinct donors. The average 

viability post-thaw for CBSC and WJC was 78.17% ±0.25 and 66.91% ±3.66 respectively(Table 1). 

 

MSC and HSC progenitor CD (cluster of differentiation) marker expression was measured in Invitrx CBSC and Invitrx 

WJC for cell surface markers CD105, CD73, CD90, CD45, CD34, CD14, CD19, and HLA-DR (Table 2). Both CBSC and 

WJC expressed markers associated with both MSCs (CD105, CD73, CD90) and HSCs (CD34). MSC surface marker 

expression was higher in WJC compared to CBSC (p<0.05, n=3). HSC progenitor CD34 marker was higher in the CBSC 

than WJCr (p<0.05, n=3). 

 

Discussion 

 

Invitrx CBSC and WJC products are rich in MSC markers (CD107, CD73, CD90) and HSC progenitor marker CD34. 

Immunophenotyping and trilineage differentiation of cultured cells will be completed to confirm the stem cells’ functionality 

by evaluating the cell’s phenotypic responses. The preliminary data presented in this paper confirms the necessity to do follow 

up flow analysis with strict parameters. A comprehensive 14 parameter (HSCs) and 10 parameter (MSC) flow cytometry 

protocol is being developed to verify cell populations and lineage verification. The rationale behind a more in depth panel is 

that simultaneous expression of CD73/CD90/CD105 and lack of hematopoietic lineage markers (CD14/CD34/CD45/HLA-

DR) is necessary to confirm the true percentages for MSC population. In addition, future flow data will look strictly at 

phenotypes representing alive single cells with strict elimination of debris and dead lives cells to avoid false positives. 

  

 

 

 

Table 1: Cell viability percentages post-thaw of CBSC and Wharton’s jelly cells as determined by Propidium iodide (PI) 

staining. N=3. 

 
Table 2: MSC and HSC progenitor surface marker expression for CBSC and WJC (CD90, CD73, CD105, CD45, CD34, 

CD14, CD19, HLA-DR). n=3 
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Product Viability % 

Invitra CBSC 78.17 ± 0.25 

Invitra WJ-C 66.91 ± 3.66 

Cell Type CD90-FITC CD73-PE CD105-PE/Cy7 CD45-FITC CD34-PE CD14-PE/Cy7 CD19-FITC HLA-DR 

Invitra CBSC 8.60 ± 0.40 24.95 ± 2.22 12.72 ± 0.45 48.57 ± 1.34 20.97 ± 2.38 16.74 ± 0.95 8.81 ± 0.33 19.62 ± 1.23 

Invitra WJ-C 52.80 ± 10.74 38.63 ± 14.96 43.64 ± 9.65 22.45 ± 5.59 7.70 ± 2.33 60.05 ± 12.72 6.62 ± 0.91 31.43 ± 9.90 



 
 
 
 
 

Invitra CBSC Suspension™ 
Cellular Product from Human Umbilical Cord Blood 

Allograft Tissue Information and Product Preparation 

 
CONTENTS / HOW SUPPLIED 

This package contains Human Cellular and Tissue Based Products (HCT/P) as defined by US FDA 21 CFR Part 1271. 

The donor tissue has been determined eligible for transplantation by a licensed Medical Director according to the criteria listed in the 
Donor Eligibility section below. 

 
PRODUCT DESCRIPTION 
 

Invitra CBSC Suspension™ is a cellular product derived from the human umbilical cord blood. It is received frozen in a cryo vial. If the 

cryo vial is open, do not use. Invitra CBSC Suspension™ is intended for a single patient, one time use only. 

Once opened, Invitra CBSC Suspension™ must be used immediately or discarded. 
 

DONOR ELIGIBILITY 

The donor of the tissue contained in this product is eligible to donate tissue for transplantation based on meeting the following criteria: 

1. Donors are pre-screened through medical record review and evaluation of pre-natal tests. 
2. Eligibility contingent on confirmation of 

-Behavioral risk assessment 
-Physical assessment 
-Donor medical history 
-Blood test results 
-Communicable disease testing 

Discussions with physicians and /or the donor mother are conducted to identify circumstances that may lead to the exclusion of the donor 

or donated tissue. The blood sample test results, donor medical history, behavior risk assessment, physical assessment, and information 

from other sources or records, which may pertain to donor suitability, have been evaluated by a Medical Director. The results are used to 

determine that the donor suitability criteria at the time of tissue recovery have been met, and that the tissue is acceptable for 

transplantation. 

Some donors may have cytomegalovirus although there is not an active infection during harvest. 

Cytomegalovirus is a common virus that infects people of all ages. Invitra CBSC suspension is not recommended for use in immune- 

compromised patients. 
 

RECOVERY 

Tissue recovery is performed by Invitrx Therapeutics, Inc. using aseptic techniques. At the time of recovery, medical records are 

collected and reviewed as part of the donor eligibility.  

 

PROCESSING 
Invitra CBSC Suspension™ is processed by Invitrx Therapeutics, Inc. The HCT/Ps are processed in a controlled environment using 

methods designed to prevent contamination and cross-contamination of the products. Technical quality assurance standards are rigorously 

maintained 

 

TISSUE DISTRIBUTION 

Invitra CBSC Suspension™ is distributed by Invitrx Therapeutics, Inc. 

 

 

 



TISSUE STORAGE 

It is the responsibility of the end user to document and maintain Invitra CBSC Suspension™ in its original packaging at -80°C. 

INDICATIONS 
Invitra CBSC Suspension™ is regulated under C.F.R. § 1271. and are intended for homologous use only as determined by a 

physician. C.F.R. § 1271.3 (c) 

CONTRAINDICATIONS 

In order to reduce the risk of complications, Invitra CBSC Suspension™ should not be administered in the presence of active 

infections. Invitra CBSC Suspension™ should not be administered to pregnant women, women planning to be pregnant within four 

months, or women currently breast feeding. Invitra CBSC products contain 10% DMSO. For patients with mild allergies to Sulfa 

drugs, prescribe patient with an anti- histamine 1 day before injection or infusion. Do not inject or infuse Invitra CBSC products for 

patients with history of severe anaphylactic reaction to Sulfa drugs. As general practice, it is best to have IM Benadryl and Epinephrine 

available in the event of an anaphylactic event. 

ADVERSE REACTIONS 

Although donor cells are evaluated and processed, the donor screening methods are limited and may not detect all diseases. As with 

any grafting procedure, complications at the graft site may occur post operatively that are not readily apparent. These include, but are 

not limited to: 

• Transmission of diseases of unknown etiology

• Transmission of unknown infectious agents such as viruses, bacteria and fungi

• Immune rejection of or allergic reaction to implanted HCT/P

Adverse reactions or outcomes that potentially involve the use of Invitra CBSC Suspension™ should be reported immediately to 
Invitrx Therapeutics. 

RECOMMENDED INSTRUCTIONS FOR USE OF INVITRA CBSC SUSPENSION™ 

These recommendations are designed only to serve as a general guideline. They are not intended to supersede institutional 

protocols or professional clinical judgment concerning patient care. 

PREPARATION INSTRUCTIONS 

1. Maintain Invitra CBSC Suspension™ at -80°C until immediately prior to use.

2. Remove product from cold storage and open the carton.

3. Remove the frozen vial from the packaging. DO NOT PLACE on the sterile field

4. Once thawed, use a sterile syringe to aseptically remove the complete contents of the vial for presentation onto the surgical field.

*Optional: Open vial and aseptically add sterile saline. Replace the vial cap and allow complete thaw.

5. Invitra CBSC Suspension™ is ready to use.

Warnings 

Do not use if the vial integrity has been violated, is opened or damaged, or if mishandling has caused possible 

damage or contamination.  Invitra CBSC Suspension™ should not be administered in the presence of active infections. 
Invitra CBSC Suspension™ should not be administered to pregnant women, women planning to become pregnant within 
four months, or women currently breast feeding. 

Store at a temperature of -80°C 

Once the expiration date on the label has been reached, the allograft must be discarded. 

Invitra CBSC Suspension™ is intended for a single patient, one time use only 

Rx only Use is limited to appropriate health professionals only. (e.g. Physicians) 

POST UTILIZATION, HANDLE AND DISPOSE OF ALL UNUSED PRODUCT AND PACKAGING IN ACCORDANCE WITH 

ACCEPTED MEDICAL PRACTICES & PROCEDURES. IN ADDITION TO APPLICABLE LOCAL, STATE, AND FEDERAL 

LAWS AND REGULATIONS. 



Invitrx Therapeutics | 400 Spectrum Center Drive Suite 1560 | Irvine, CA 92618 | (949) 856-3142 

 

 

C6 Borrelia burgdorferi IgM and IgG (Lyme) ELISA ≤0.9 

Chagas (EIA) Non Reactive 

CMV Total Ab Negative 

Hepatitis B Core Total Ab Non Reactive 

Hepatitis B Surface Ag Non Reactive 

Hepatitis C Virus Ab Non Reactive 

HIV-1/HIV-2 Plus O Non Reactive 

HTLV I/II Ab Non Reactive 

Syphilis Screening - Nontreponemal Non Reactive 

Ultrio Elite HBV Non Reactive 

Ultrio Elite HCV Non Reactive  

Ultrio Elite HIV-1/2 Non Reactive 

WNV Non Reactive 

Zika NAT Non Reactive 

Zika Virus IgM Negative 

Sterility 14-day Sterility per USP <71> No Growth 

 

Storage: -80℃ Protect from light 

Quality Assurance: Each lot is tested for sterility, cell count, and viability 

Invitrx Therapeutics products are not recommended for use in immune compromised patients 

 

Product Analysis Certificate 


	(2)Invitrx Characterization Report, IFU, COA.pdf
	(2)Invitrx Characterization Report, IFU, COA
	(2)Invitrx Characterization Report, IFU, COA
	(2)Invitrx Characterization Report18'
	(03)IFU Invitra CBSC Suspension™3.09
	CONTENTS / HOW SUPPLIED
	PRODUCT DESCRIPTION
	RECOVERY
	PROCESSING
	TISSUE DISTRIBUTION
	TISSUE STORAGE
	INDICATIONS
	CONTRAINDICATIONS
	ADVERSE REACTIONS
	RECOMMENDED INSTRUCTIONS FOR USE OF INVITRA CBSC SUSPENSION™
	These recommendations are designed only to serve as a general guideline. They are not intended to supersede institutional protocols or professional clinical judgment concerning patient care.




	Characterization Report_CBSC

	Invitrx COA 06.19



