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Disclaimer
These slides and the accompanying oral presentation contain forward-looking statements. All statements, other than statements of historical fact, included in
these slides and the accompanying oral presentation are forward-looking statements reflecting management’s current beliefs and expectations. In some
cases, you can identify forward-looking statements by terminology such as “will,” “anticipate,” “expect,” “believe,” “intend” and “should” or the negative of
these terms or other comparable terminology. Forward-looking statements in these slides and the accompanying oral presentation include, but are not
limited to, the initiation, timing, our plans and ability to execute product development, process development and preclinical development efforts successfully
and on our anticipated timelines; our plans and ability to obtain marketing approval from the U.S. Food and Drug Administration and other regulatory
authorities, including the European Medicines Agency, for our bioengineered human acellular vessels (HAVs) and other product candidates; our ability to
design, initiate and successfully complete clinical trials and other studies for our product candidates and our plans and expectations regarding our ongoing
or planned clinical trials, including for our ongoing V005 Phase II/III clinical trial and V007 Phase III clinical trial; the outcome of our ongoing discussions with
the FDA concerning the design of our ongoing V005 Phase II/III clinical trial, including determination of trial size; our expectations regarding our initiative to
provide HAVs to Ukraine; our anticipated growth rate and market opportunities; our ability to use our proprietary scientific technology platform to build a
pipeline of additional product candidates; the characteristics and performance of our HAVs; our plans and ability to commercialize our HAVs and other
product candidates, if approved by regulatory authorities; the expected size of the target populations for our product candidates; the anticipated benefits of
our HAVs relative to existing alternatives; our assessment of the competitive landscape; the degree of market acceptance of HAVs, if approved, and the
availability of third-party coverage and reimbursement; our ability to manufacture HAVs and other product candidates in sufficient quantities to satisfy our
clinical trial and commercial needs; our expectations regarding our strategic partnership with Fresenius Medical Care Holdings, Inc. to sell, market and
distribute our 6 millimeter HAV for certain specified indications and in specified markets; the performance of other third parties on which we rely, including
our third-party manufacturers, our licensors, our suppliers and the organizations conducting our clinical trials; and our future financial performance and
capital requirements. These statements relate to future events or to our future financial performance and involve known and unknown risks, uncertainties
and other factors that may cause our actual results, performance or achievements to be materially different from any future results, performance or
achievements expressed or implied by these forward-looking statements. The potential risks and uncertainties that could cause actual results to differ from
the results predicted include, among others, those risks and uncertainties included under the captions “Risk Factors” and “Management’s Discussion and
Analysis of Financial Condition and Results of Operations” in our Form 10K filed with the Securities and Exchange Commission and subsequent annual
reports, quarterly reports and other filings made with the Securities and Exchange Commission from time to time. Any forward-looking statements contained
herein are based on assumptions that we believe to be reasonable as of the date hereof. Except as required by law, we assume no obligation to update
these forward-looking statements, even if new information becomes available in the future.
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Platform And Manufacturing: Enable Broad Pipeline of
Regenerative Medicine Products
Bioengineering Platform

Commercial-Scale Manufacturing
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Polymer mesh degrades, leaving
vascular cells and extracellular
matrix

Decellularization solutions clean and
remove vascular cells from vessel

Cell removal
and packaging

Enables creation of universally
implantable tissues and organs

Vascular tissue
constructs (HAV)

Strategically designed with modular capabilities
to manufacture products at scale

Complex tissue
constructs

Complex organ
systems

Our platform enables development of a broad range of product candidates
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Leading Regenerative Medicine

Off-the-shelf

Decellularized Tissue –
Extracellular Matrix

Repopulates with cells from
the patient

Acellular, engineered tissues for the treatment of a range of diseases
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Our Technology Addresses Compelling Unmet Needs
Vascular Tissue Constructs
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Potential Benefits of HAVs In Completed and Ongoing Clinical Trials

Off-the-shelf,
immediately available
with 18-month shelf life

Long-term
durability

No evidence of
immunogenicity

HAV is highly
resistant to infection
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Clinical and Pre-Clinical Pipeline
Preclinical

Phase 1/2

Phase 3

Vascular Tissue Constructs (HAV)
Trauma
AV Access
PAD
Pediatric Heart Disease
CABG
Complex Tissue Constructs
Urinary Conduit
Tracheal Replacement
Esophageal Replacement
Complex Organ Systems
BioVascular Pancreas
Lung

More than 460 patients across multiple indications
All milestone dates are only management estimates based on currently available data
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Patient Cells Repopulate the HAV Over Time
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Looking for Allo-Sensitization in Patients Receiving the HAV
HAVs are engineered from human vascular smooth muscle cells, and then decellularized.
Vascular Extracellular Matrix: Collagens I, III, fibronectin, vitronectin, etc.

QUESTION: Does implantation of the HAV lead to increases in Panel Reactive Antibodies?
•

Panel Reactive Antibodies (PRA) are IgG antibodies directed against Class I or Class II HLA

•

Formation of de novo PRA may indicate onset of tissue/HAV rejection
Increases in PRA could hamper future organ (kidney) transplantation

•

APPROACH: Track changes in cPRA* values following HAV implantation in patients receiving the HAV for hemodialysis
access, and for peripheral arterial disease (PAD).

*Calculated PRA (cPRA) is the percentage of donors expected to have one or more unacceptable antigens.

1
2

Klein J, Sato A. The HLA system. Second of two parts. N Eng J Med. 2000; 343(11):782-6.
Sapir-Pichhadze R., et al. J Am Soc Nephrol. 2016 Feb; 27(2): 570–578
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cPRA Values in Patients with Kidney Failure on Hemodialysis
Phase 3 prospective, randomized study of HAV (n=177) vs ePTFE (n=178) for dialysis access.
cPRA measured at screening, and at 6-, 12-, 18-, and 24-months post-implant as pre-specified safety endpoint.
• Goal: Determine any changes in cPRA relative to ePTFE.
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No significant changes in mean cPRA for all timepoints.
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cPRA* Increases > 20% Seen in More Patients with ePTFE than with HAV
HAV subjects exhibited fewer incidences (n=4) of sensitization (de novo cPRA >20%) than ePTFE (n=13).
Women had more frequent cPRA increases than men.
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Overall Clinical Response in Hemodialysis and PAD Patients
Analysis of Phase 2 and Phase 3 Trials: 377 total patients, >500 patient-years of exposure.
•

cPRA measured as pre-specified safety endpoint.

Average cPRA (%)

50

HAV - AV Access
ePTFE - AV Access

40

HAV - PAD

30

n=178

20

n=264

10

n=35

0

0

6

12

18

24

Months
No evidence of PRA sensitization following HAV implant.
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Considerations on Observations
Renal Transplantation Rate: 4.11 men per 100 dialysis patient-years, vs. only 3.36 women.
•

Pre-formed PRAs more abundant in women, in part due to pregnancy, which hinder transplantation.

•

Baseline sensitization (cPRA ≥ 20%) was 44% in women, but only 15% in men.

•

During the Phase 3 study, 7.8% of female ePTFE subjects developed de novo cPRA ≥ 20%, vs. only 1.1% of HAV subjects.

ePTFE
Men
(n = 88)

ePTFE
Women
(n = 90)

HAV
Men
(n = 88)

HAV
Women
(n = 89)

Enrollment cPRA ≥ 20%

16
(18.2%)

35
(38.9%)

10
(11.4%)

43
(48.3%)

De novo cPRA ≥ 20%

3*
(3.4%)

7
(7.8%)

1
(1.1%)

1
(1.1%)

7x increase in risk in becoming sensitized in women receiving ePTFE, compared to HAV.

* 1 additional subject, received a kidney transplant that may have contributed to cPRA increase.
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Conclusions
Across more than 500 patient-years of exposure, no evidence of PRA increase after treatment with HAV.
Why No Evidence of PRA sensitization?
HAVs are composed of human Extracellular Matrix (ECM) proteins
ECM is highly conserved within and across species
Genes for collagens, laminins, fibronectin trace back > 600 million years
Collagen I, most abundant protein in the body, is very tightly conserved within humans
An efficient decellularization process removes most cellular antigens: ‘Immunologically Bland’ HAV implant
•

Proprietary process uses combination of detergents, high–ionic strength salts, and extensive washes in neutral
buffers

In patients, the HAV is re-cellularized over time by host progenitor and vascular cells to become a living tissue.

1)
2)
3)

Hynes RO. J Cell Biol. 2012 Mar 19; 196(6): 671–679.
Hulmes DJS. J Struct Biol. Jan-Feb 2002;137(1-2):2-10.
Niklason LE, Lawson JH. Science . 2020 Oct 9;370(6513):eaaw8682.

14

THANK YOU

Humacyte is grateful for the patients and appreciative of the clinical investigators who
have supported the clinical development of the Human Acellular Vessel.

We are committed to bringing first-in-class regenerative medicine products to the marketplace that
will improve and save the lives of patients worldwide and transform the practice of medicine.
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