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HAV Overview 
• Human Acellular Vessel™ (HAV™) is a first-of-its-kind, bio engineered, implantable 

biologic vessel 

INDICATION 

SUPPLIED 

PROCEDURE 

MECHANISM 
OF ACTION 

• HAV is anticipated to be indicated for urgent arterial repair 
following extremity vascular trauma when synthetic graft is 
not indicated, and when repair with autologous vein is not 
feasible 

• HAV is supplied as a package containing one HAV unit for 
implantation in a single patient only 

• HAV is 6 mm in inner diameter and 42 cm in length 

• HAV is surgically implanted to repair the injured artery 
• Anatomical location and HAV length decided by surgeon 

• Once implanted, HAV is repopulated by patient’s own cells 
over time, resulting in a remodeled, revascularized, and 
living blood vessel 
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Current Treatment Options for Vascular Trauma 

Vascular Trauma, occurring in both civilian and military settings, is categorized by the 
mechanism of injury (blunt, penetrating, or combination) 

• Penetrating trauma can be caused by objects (e.g., bullets), fragments from a blast, or stabs. 

• Blunt trauma occurs crush injuries, dislocations and fractures, for example from motor vehicle 
accidents and falls1 

Current Treatment Options2 

1. Saphenous Vein Grafts 2. Synthetic Grafts (ePTFE) 

Shotgun W
ound 

Vein harvest is the current 
standard of care. Another blood 
vessel, obtained via surgery, 
replaces or bypasses the 
damaged one 

Synthetics are quick and may be 
used when a suitable vein is not 
available, but have infection risk 
and high rates of amputation 

Complications 
from a failed 
repair, or lack of 
a suitable vein, 
can result in 
amputation 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 33 



Current Treatment Options Have Significant Limitations 

Autologous Vein Grafts Synthetic (ePTFE) Grafts 

• Harvesting vein adds an hour or more of operative time3 • 50% infection rate5 

• Not all patients have suitable veins for harvesting • Mortality rate when ePTFE is infected: 8-30%6 

• Delayed revascularization significantly increases amputation risk • Median length of stay 11 days if re-admitted for 
graft infection • Rate of amputation in lower-limb trauma ranges from 5-15%3,4 

• Amputation rate is 8-15% 

Other non-autologous / non-synthetic grafts (such as cryopreserved), while available, have not been evaluated in arterial 
trauma and are rarely used 
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HAV: New Treatment Option for Traumatic Vascular Injury 

• Potential benefits of the HAV7 

• The HAV is a first-of-its-kind, bioengineered, implantable biologic vessel 
• The HAV is quickly accessed from its packaging and is ready for immediate use 

• Harvesting vein from the patient takes an hour or more7 

• The HAV repopulates with the patient’s own cells, becoming a living tissue8 

• The HAV is resistant to infection, compared to synthetic grafts9 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 5 



The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 

HAV Manufacturing Process 
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CLN-PRO-V005 Phase 2/3 Pivotal Trial 
Human Acellular Vessel (HAV) in Vascular Trauma 

• ALL patients had no vein available, as assessed by treating surgeons 

• Hence, patients would have received synthetic grafts, ligation 
of the bleeding vessel and/or amputation, had they not received the HAV 

• Extremity Injuries at high risk of contamination/infection10 

• Zero reports of rejection of or allergic reaction to HAV in the clinical studies 

• Zero serious adverse reactions; no adverse reactions reported ≥ 5% for the HAV 

• Most frequent adverse reactions, with an incidence of ≥3%, include procedural pain (3 patients or 4%) 

and pyrexia/fever (2 patients or 3%) 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 

• Historical Benchmarks 
• Systematic literature review 

of synthetics in vascular 
trauma 

• Primary Comparison 
• 30-day endpoint of patency 

• Secondary Comparisons 
• Infection rate 
• Amputation rate 

Success Criteria 
• Comparable Patency 
• Infection rate comparable or 

lower than Synthetic Grafts 
• Amputation rate 

comparable or lower than 
Synthetic Grafts 

(NCT03005418) 

• Single-arm, open label trial 

• Level 1 trauma centers in 
U.S. and Israel 

• Arterial injury repair 

Primary endpoint 30-day 
patency in patients with 

extremity injuries 

69 total patients enrolled 
51 patients with Extremity Injuries – focus for BLA filing 
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Summary of V005 Pivotal Trial Outcomes 

• In V005, patency for HAV was greater than for historical Synthetic Grafts

• Limb salvage with HAV was better than historical Synthetic Grafts

• HAV Infection Rate lower than historical for synthetics, despite V005 patients having higher infection risk

• No unexpected safety signals in this sick and diverse trauma population

MEASURE 
TOTAL 
(n=69) 

EXTREMITY 
(n=51) 

SYNTHETIC GRAFT 
(META-ANALYSIS)11

30-day Patency* 89.9% 90.2% 78.9% 

Amputation Rate 10.1% 9.8% 24.3% 

Limb Salvage Rate 89.9% 90.2% 75.7% 

Conduit Infection Rate 2.9% 2.0% 8.4% 

*Patency Rate for V005 is based on Adjudication outcomes from an independent external Adjudication Committee.

Combined study data from V005+V017 (Ukraine Humanitarian Aid Program (n=17)) further strengthen HAV performance 
vs. Synthetic Grafts in Patients with Extremity Trauma 

• V017 data: 30-day patency rate was 95% and limb salvage was 100%.
• Zero cases of HAV infections, and zero deaths
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HAV Procedure 

• Removal from Packaging: 
• HAV is removed from primary packaging per PI instructions 

• Preparation: 
• Surgeon determines length to use for HAV, and HAV is cut to length 
• HAV is ready for immediate implantation or can be placed in a basin of sterile saline 

at room temperature while the patient is being prepped 
• Implantation: 

• The injured artery is dissected and isolated proximally and distally to the injury 
• Surgeon makes an anastomosis between HAV and the host vessel, as end-to-end or 

end-to-side, using non-absorbable, monofilament sutures 
• Prior to anastomosis, silicone mandrel is removed from lumen of HAV 
• If HAV is to be tunneled, a sheath tunneler is used, and the silicone tube remains 

within the HAV to prevent kinking or twisting in the tunnel 
• Static blood is flushed from lumen of HAV while completing second anastomosis 
• Clamps are released to restore blood flow and check for leaks at anastomosis sites 

• Closure: 
• Surgeon inspects operative site carefully prior to closure to ensure that there are no 

twists, kinks, redundancy, or HAV impingement before and during tissue closure 
• Surgeon inspects the circulation to ensure perfusion to the distal vascular bed 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 
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Medical Record Documentation / Regulatory Status 

• FDA assigned a Prescription Drug User Fee Act (PDUFA) 
target action date of August 10, 2024 
• Biologics License Application (BLA) was submitted on December 11, 

2023 
• FDA accepted and granted Priority Review to Humacyte's BLA on 

February 8, 2024 

RMAT RMAT designation Priority designation granted 
granted by FDA by Department of Defense 

[May 2, 2023] [November 2018] 

• Documentation of HAV will be included in the operative report and may be 
referred to as: 
• Human Acellular Vessel 
• Brand Name TBD 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 
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Summary 

• Human Acellular Vessel (HAV) is a first-of-its-kind, bioengineered, implantable biologic vessel 
that is anticipated to be indicated for urgent arterial repair following extremity vascular trauma 
when synthetic graft is not indicated, and when repair with autologous vein is not feasible 
• FDA: RMAT Designation 
• DoD: Priority Designation 

• HAV is surgically implanted to repair the injured artery through a multi-step process 

• Once implanted, HAV is repopulated by patient’s own cells over time, resulting in a remodeled, 
revascularized, and living blood vessel 

• Current treatment options (saphenous vein grafts, synthetic grafts, non-synthetic/non-
autologous grafts) have significant limitations 

• Current ICD-10-PCS coding does not uniquely capture the HAV preparation and 
implantation process, and does not allow for accurate reporting and outcomes tracking 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 

11 



References 
1. Huber GH, Manna B. Vascular Extremity Trauma. [Updated 2022 Sep 12]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 

Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK536925/ 

2. Third-party market research conducted on behalf of Humacyte. 

3. Alarhayem AQ, Cohn SM, Cantu-Nunez O, Eastridge BJ, Rasmussen TE. Impact of time to repair on outcomes in patients with lower extremity 

arterial injuries. J Vasc Surg. 2019;69(5):1519-1523. doi: 10.1016/j.jvs.2018.07.075. 

4. Kauvar DS, Sarfati MR, Kraiss LW. National trauma databank analysis of mortality and limb loss in isolated lower extremity vascular trauma. J Vasc 

Surg. 2011; 53 (6):1598-1603. DOI: 10.1016/j.jvs.2011.01.056. 

5. Siracuse JJ, Nandivada P, Giles KA, Hamdan AD, Wyers MC, Chaikof EL, Pomposelli FB, Schermerhorn ML. Prosthetic graft infections involving the 

femoral artery. J Vasc Surg. 2013 Mar;57(3):700-5. doi: 10.1016/j.jvs.2012.09.049. 

6. Andercou O, Marian D, Olteanu G, Stancu B, Cucuruz B, Noppeney T. Complex treatment of vascular prostheses infections. Medicine, 2018; 

97(27), e11350. https://doi.org/10.1097/MD.0000000000011350. 

7. Zenati MA, Bhatt DL, Bakaeen FG, Stock EM, Biswas K, Gaziano JM, Kelly RF, Tseng EE, Bitondo J, Quin JA, Almassi GH, Haime M, Hattler B, DeMatt 

E, Scrymgeour A, Huang GD; REGROUP Trial Investigators. Randomized Trial of Endoscopic or Open Vein-Graft Harvesting for Coronary-Artery 

Bypass. N Engl J Med. 2019 Jan 10;380(2):132-141. doi: 10.1056/NEJMoa1812390. 

8. Kirkton RD, Santiago-Maysonet M, Lawson JH, Tente WE, Dahl SLM, Niklason LE, Prichard HL. Bioengineered human acellular vessels recellularize 

and evolve into living blood vessels after human implantation. Sci Transl Med. 2019 Mar 27;11(485):eaau6934. doi: 

10.1126/scitranslmed.aau6934. 

9. Wang J, Blalock SKF, Levitan GS, Prichard HL, Niklason LE, Kirkton RD. Biological mechanisms of infection resistance in tissue engineered blood 

vessels compared to synthetic expanded polytetrafluoroethylene grafts. JVS Vasc Sci. 2023 Jul 14;4:100120. doi: 10.1016/j.jvssci.2023.100120. 

10. Prevaldi C, Paolillo C, Locatelli C, Ricci G, Catena F, Ansaloni L, Cervellin G. Management of traumatic wounds in the Emergency Department: 

position paper from the Academy of Emergency Medicine and Care (AcEMC) and the World Society of Emergency Surgery (WSES). World J Emerg 

Surg. 2016 Jun 18;11:30. doi: 10.1186/s13017-016-0084-3. 

11. World’s literature on extremity vascular trauma treated with synthetic grafts, 2002 – 2023. 

The Human Acellular Vessel™ (HAV™) is investigational and has not been approved for sale by the FDA or any other regulatory agency. 

12 

https://www.ncbi.nlm.nih.gov/books/NBK536925/
https://doi.org/10.1097/MD.0000000000011350


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, statements about our plans and ability to execute product development, process development and preclinical development efforts successfully 
and 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; 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; 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 10-K filed with the Securities and Exchange Commission on March 24th, 2023 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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Thank You 

14 




