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Navigating the Regulatory Pathways and Requirements for
Tissue-Engineered Products in the Treatment of Burns in

the United States

Kimberly Belsky, MS and Janice Smiell, MD

In the burn treatment landscape, a variety of skin substitutes, human tissue-sourced products, and other products
are being developed based on tissue engineering (ie, the combination of scaffolds, cells, and biologically active
molecules into functional tissue with the goal of restoring, maintaining, or improving damaged tissue or whole
organs) to provide dermal replacement, prevent infection, or prevent or mitigate scarring. Skin substitutes can
have a variety of compositions (cellular vs acellular), origins (human, animal, or synthetically derived), and
complexities (dermal or epidermal only vs composite). The regulation of tissue-engineered products in the
United States occurs by one of several pathways established by the U.S. Food and Drug Administration, including
a Biologics License Application (BLA), a 510(k) (Class I and Class II devices), Premarket Approval (Class III
devices), or a human cells, tissues, and cellular and tissue-based products designation. Key differentiators among
these regulatory classifications include the amount and type of data required to support a filing. For example,

a BLA requires a clinical trial(s) and evaluation of safety and efficacy by the Center for Biologics Evaluation

and Research. Applicable approved biological products must also comply with submission of advertising and
promotional materials per regulations. This review provides a description of, and associated requirements

for, the various regulatory pathways for the approval or clearance of tissue-engineered products. Some of the
regulatory challenges for commercialization of such products for the treatment of burns will be explored.

Tissue engineering, as defined by the National Institutes of
Health, refers to the field of science in which cells, scaffolds,
and biologically active molecules are combined to generate
functional tissues, with the aim of restoring or improving
damaged tissue or whole organs.! Tissue engineering
continues to advance the field of regenerative medicine and
provides a set of biomedical tools for use across a wide range
of biomedical applications.?

In the burn treatment landscape, skin substitutes and other
tissue-engineered (TEng) products are in development to pro-
vide dermal and/or epithelial replacement, prevent or reduce
infection, or prevent or mitigate scarring.® Skin substitutes
can vary in composition (cellular and/or tissue products vs
acellular), origin (human, animal, or synthetic), processing
(minimal vs extensive), and complexity (dermal or epidermal
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only vs composite).®* Furthermore, based on their origin,
skin substitutes can be categorized into xenografts (eg, other
species' [bovine, equine, ovine, porcine, and piscine| dermis,
purified collagen, and intestinal or bladder submucosa), syn-
thetic grafts (eg, polymeric or composed of a porous matrix
containing collagen and extracellular matrix components
combined with a polymer), allogeneic grafts (eg, human new-
born foreskin fibroblasts and/or keratinocytes), and autol-
ogous grafts (eg, human keratinocytes, fibroblasts, adipose
tissue, and dermis).?

The development of skin substitutes has advanced and
is likely to continue to evolve as further advances in this
field are made. The wide range of skin substitutes available
for the treatment of acute thermal skin injuries (ie, burns)
are regulated through one of several available U.S. Food
and Drug Administration (FDA) pathways (Table 1).°
The appropriate pathway for product commercialization
depends on the skin substitute’s composition, origin, and
intended use.®

This review will explore the current FDA regulatory
classifications and associated requirements (eg, clinical data,
predicate [or previously approved /cleared ] medical device)
that define the approval, clearance, or regulation of products
for the treatment of acute thermal skin injuries. In addition,
context will be provided for healthcare practitioners to facil-
itate a better understanding of the types of data generated
to support product commercialization (ie, the level of
regulatory scrutiny and clinical evidence required for ap-
proval or clearance). The current regulatory challenges,
with respect to skin substitutes for the treatment of burns,
will also be discussed.
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REGULATORY PATHWAYS FOR SKIN
SUBSTITUTES FOR THE TREATMENT OF
ACUTE THERMAL SKIN INJURIES

The FDA regulates skin substitutes under one of several
categories, depending on the product’s origin, composition,
and intended use: human cells, tissues, and cellular and tissue-
based products (HCT /Ps) for human-derived products that
are minimally manipulated and intended for homologous
use; Premarket Approval (PMA) or a humanitarian use device
(HUD) for human- and human/animal-derived products;
and the 510(k) pathway for animal-derived and synthetic
products.® In addition, when human tissues and cells are used
to produce cellular-derived material for a specific claim of
action (eg, wound healing) or the product undergoes more
than minimal manipulation during production, the FDA
recommends the use of the Biologics License Application
(BLA) pathway.>#

Each of these pathways varies in submission and clinical
requirements, as well as the review and decision timelines. The
timing for an FDA decision can vary based on the regulatory
pathway and is established by User Fee Goals. For medical
devices, the Medical Device User Fee Amendments (MDUFA)
for Fiscal Years (FYs) 2018 through 2022 (MDUFA IV)
establishes PMA Total Time to Decision goals ranging from
310 to 290 calendar days for FYs 2018 through 2022 (eg,
for Original PMA submissions received in FYs 2018 through
2020, the average Total Time to Decision goal for FDA and
industry is 310 calendar days).? For 510(k) submissions, the
Total Time to Decision goal ranges from 124 to 108 calendar
days (eg, for 510(k) submissions received beginning in FY
2020, the average Total Time to Decision goal for FDA and
industry is 116 calendar days).” The Prescription Drug User
Fee Act (PDUFA) for FYs 2018 through 2022 (PDUEFA VI)
sets a goal to review and act on original new molecular en-
tity (standard review) NDA/BLAs within 10 months of the
60-day filing date and 6 months of the 60-day filing date for
priority new molecular entity (priority review).1?

Key features of each of these regulatory classifications and
governing agencies are highlighted in Table 2, with products
being differentiated by the basic and clinical requirements, as
well as the level of data required to support a filing. For ex-
ample, the BLA pathway requires extensive nonclinical and
controlled clinical data to support the safety and efficacy of the
product in the intended indication, whereas the 510(k) pathway
may not require clinical data if the device to be marketed is
considered substantially equivalent (ie, as safe and effective) to a
previously cleared (predicate) device and is not being marketed
for a new indication (ie, intended use).!'"5 Each pathway and
its requirements are discussed in more detail below. While not
addressed in detail herein, combination products are com-
posed of any combination of a drug and a device; a biological
product and a device; a drug and a biological product; or a
drug, device, and a biological product.!® In particular, “single
entity” combination products are comprised of two or more
regulated components that are physically, chemically, or other-
wise combined or mixed and produced as a single entity.'® Such
products are assigned to an FDA center that will have primary
jurisdiction for its premarket review and regulation.
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TEng Products Regulated as Medical Devices
by CDRH

Medical devices may be regulated by the Center for Devices
and Radiological Health (CDRH) or the Center for Biologics
Evaluation and Research (CBER), both with the mission to
ensure that patients and healthcare providers have continued
access to safe and effective medical products. Medical products
regulated as devices by CBER are discussed later. TEng
products may be considered to be medical devices according
to the intended use and absence of live cells.!”>!8 Classification
is based on risk, that is, the risk that the device poses to the
patient and/or the user is a major factor in the class that it
is assigned and the extent of regulatory control required to
demonstrate safety and effectiveness.!”!1%1? Medical devices
are classified into Class I, II, and III with regulatory con-
trol increasing from Class I to Class II1.!° The device clas-
sification defines the regulatory requirements for a general
device type. Most Class I devices are exempt from Premarket
Notification 510(k); most Class II devices require Premarket
Notification 510(k); and most Class I11 devices require PMA.2°
Class I devices are low risk for causing illness or injury and
permit the use of general controls, whereas Class II devices
present moderate risk and require specialized controls in addi-
tion to general controls.?! General controls may include regis-
tration and listing, establishment of quality system regulations,
and labeling, while specialized controls may include manda-
tory performance standards and special labeling.?!

Some Class I and most Class IT devices follow the 510(k)
pathway, a premarket submission made to the FDA to dem-
onstrate that a device to be marketed is substantially equiva-
lent to a preexisting, legally marketed device (ie, a predicate;
Table 2).121%15 To establish “substantial equivalence,” the
FDA reviews the scientific methods used to evaluate the
technological differences between the device and the predi-
cate to ensure that variances do not affect safety or effective-
ness.!® The required data and information change depending
on the differences between the device and the predicate. For
example, the 510(k) pathway may require supporting pre-
clinical or clinical data, depending on whether an indication
has changed, there are significant technological differences,
and the appropriateness of existing nonclinical data to the
current indication.!%22

Certain devices may be wholly exempt from 510(k)
requirements if the FDA determines reasonable assurance of
safety and effectiveness can be established without the 510(k)
pathway.?® Examples would be devices with preamendment
status, such as a device that has been classified into Class I or
Class II, a device that has been classified into Class III,
but for which a regulation under section 515(b) of the
Federal Food, Drug, and Cosmetic (FD&C) Act (21 U.S.C.
360¢[b]) requiring the submission of an application for PMA
has not yet been issued, or a device that has not yet been
classified.?* Manufacturers of such devices are required to
register their establishment and list the generic category or
classification name.?®

PMA is the FDA pathway for scientific and regulatory
review for Class IIT high-risk devices. Class III devices are
defined as those that support or sustain human life, are of
substantial importance in preventing impairment of human
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Table 2. United States Food and Drug Administration regulatory pathways for skin substitutes

Pathway

Clinical /Basic Requirements

Review of Data

Biologics License

Application

(BLA)?¢ intended indication

not required

510(k) submission
(Class I or IT
device)!92227

Cultured tissue and /or allogeneic or autologous cells

Animal- or plant-derived products/synthetic products’

CBER, APLB*

Requires FDA review of an IND, which includes clinical trial efficacy and safety data in the
Similar pathway to a drug approval, except full characterization of the active component is

More rigorous than HCT /P, HDE, and 510(k)

CDRH

Must have a terminal sterilization step and demonstrate viral inactivation?
Requires premarket notification that results in FDA clearance
Must demonstrate that the device to be marketed is substantially equivalent to a preexisting

legally marketed device (predicate) in terms of safety and effectiveness. The predicate must

have been legally marketed prior to May 28, 1976, been reclassified to Class I or II from

Class 111, been approved via the 510(k) pathway, or granted market authorization through

the de novo classification pathway

The type of data or information necessary to establish substantial equivalence varies by

device and the differences between the new and predicate devices

HDE28:2

Human- and human/animal-derived products

CDRH

HUD designation can be granted to medical devices when no comparable device is

available to treat or diagnose a condition affecting no more than 8000 individuals in the

United States annually

Because the clinical investigation demonstrating the device’s efficacy is not feasible (due to

low prevalence), an HDE grants manufacturers an exemption to the usual PMA pathway

and allows marketing of the device only for the FDA-labeled HDE indication

PMA30

support specific claims for use

Human- and human/animal-derived or synthetic products

CDRH

Class III high-risk devices require PMA of an IDE application to obtain clinical data to

PMA is the most stringent type of device-marketing application and often requires

clinical data to support safety and efficacy of product use, typically obtained through a

randomized trial

HCT /P designation® * Human-derived tissue and/or cellular products

CDRH, CBER

If the product is minimally manipulated (ie, manufacture cannot involve the combination

of the cells or tissues with another article) and intended for homologous use, it is regulated
under 21 CFR Part 1271 and section 361 of the PHS Act and requires no FDA clearance

or approval

It the product does not meet the criteria of minimal manipulation and homologous use, it is

regulated under 21 CFR Part 1271 and Section 351 of the PHS Act

their HCT /P

The manufacturer and distributor must register their establishments with the FDA and list

21 CFR, Code of Federal Regulations Title 21; APLB, Advertising and Promotional Labeling Branch; CBER, Center for Biologics Evaluation and Research;
CDRH, Center for Devices and Radiological Health; FDA, Food and Drug Administration; HCT /P, human cells, tissues, and cellular and tissue-based product;
HDE, humanitarian device exemption; HUD, humanitarian use device; IDE, investigational device exemption; IND, investigational new drug; PHS, Public

Health Service; PMA, Premarket Approval.

*APLB is responsible for regulating advertising and promotional labeling materials for CBER products to ensure that the information about the risks and benefits of
regulated products are communicated in a truthful, accurate, science-based, non-misleading, and balanced manner and is in compliance with pertinent federal laws

and regulations.?!

THistorically, the 510(k) pathway has been used to regulate animal- and /or plant-derived products. Although possible to develop a human tissue-derived product

under 510(k) regulations, it has not been done to date for burn care.
#For devices that use animal tissue.

health, or present a potential, unreasonable risk of illness or
injury.3? These are generally novel products for which insuffi-
cient information exists to assure safety and effectiveness solely
through general or specialized controls.!®?! The most strin-
gent type of device marketing application for TEng devices or
combination products, PMA requires the provision of safety
and effectiveness data from both nonclinical (ie, bench and/

or animal testing) and clinical studies (ie, placebo-controlled
clinical trial). Historically, wound care products containing live
cells were regulated under the PMA pathway due to the pres-
ence of scaffold materials; however, in 2013, the FDA deter-
mined that products containing live cells should be regulated
as a biologic through CBER’s Office of Tissues and Advanced
Therapies (formerly known as the Office of Cellular, Tissue
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and Gene Therapies).?® Regardless of the risk classification,
a novel device with no predicate is automatically designated
Class IIT and is subject to PMA.3* In cases for which the de-
vice is of a type that has not yet been classified and the manu-
facturer can provide data supporting a lower risk classification,
a manufacturer can submit a reclassification request in order
to market the de novo product as Class I or Class I1.3%3% If
the device meets the requirements of section 513(a)(1)(A) or
(B) of the FD&C Act, it can be classified as Class I or IT and
marketed immediately.3*

An approved humanitarian device exemption (HDE)
authorizes marketing of a HUD for its specified indication for
use. This unique marketing approval pathway was created spe-
cifically to stimulate the development of, and provide earlier
access to, devices intended for use in patients with rare diseases
(Table 2).28 In contrast to the PMA pathway, manufacturers of
an HDE device need to prove “probable benefit” rather than
reasonable assurance of safety and effectiveness.?® According
to guidance provided for the HDE pathway, the medical de-
vice is intended to benefit patients in the treatment or diag-
nosis of a disease or condition that affects or is manifested
in <8000 individuals in the United States per year.?’ For ex-
ample, in the burn treatment landscape, Epicel (cultured ep-
idermal autografts) received HDE status in the United States
in 2007 for the treatment of full-thickness burns that are
230% total body surface area. Specific guidance documents
for medical devices are available from the FDA.3¢

TEng Products Regulated as BLA or HCT/P
by CBER

TEng products may be regulated under BLA or HCT/P
pathways. A BLA, which assumes a potential systemic effect
of a biologic product or a claim that is for nonhomologous
use, is a rigorous pathway that requires extensive nonclinical
and controlled clinical data to support the safety and effi-
cacy of the product in the treatment of the specific indication
from which the data were obtained.!’?¢ The BLA pathway is
regulated by either CBER or the Center for Drug Evaluation
and Research (CDER), depending on the product type, and
is analogous to a new drug application to market new drug
products.?” Products in the BLA pathway regulated by CDER
include monoclonal antibodies for in vivo use, most thera-
peutic proteins, and immunomodulators.3” Products regulated
by CBER include medical devices to safeguard blood, blood
components, and cellular products from infectious agents (eg,
HIV, hepatitis, and syphilis) and human tissues and cellular
products, as well as a wide range of gene therapies, xenotrans-
plantation products, and vaccines.?”* Similar to CDER and
CDRH, CBER is responsible for the continued monitoring
of the safety and stability of biological products, and with
ensuring that information regarding the benefits and risks of a
product is truthful, nonmisleading, and balanced.$* CBER-
approved biologics regulated under a BLA must comply with
advertising and promotional labeling regulations defined in
the Code of Federal Regulations.? Unlike CBER, for medical
devices approved or cleared by CDRH, there is no statutory
requirement that advertisements and promotional material be
submitted to FDA at the time of initial dissemination. Similar
to CDER, all branded advertising and promotional labeling
materials directed at both healthcare providers and consumers
are required to be submitted to CBER at the time of use.?’
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The HCT /P designation may be assigned to human skin
or cultured skin cells prepared on synthetic membranes
or combined with collagen. While HCT /Ps that qualify as
medical devices are regulated by CDRH, the remainder
of HCT/Ps are regulated by CBER and provisions of the
Public Health Service (PHS) Act.** Human cells, tissues,
and cellular and tissue-based products that fall within de-
tailed exceptions or meet the 21 CFR Part 1271 criteria of
“minimally manipulated” (according to FDA guidance,
“manufacture cannot involve the combination of the cells
or tissues with another article, and does not alter the tissue's
relevant biological characteristics”) and intended for “ho-
mologous use” (according to FDA guidance defined as “the
repair, reconstruction, replacement, or supplementation of
a recipient’s cells or tissues with an HCT /P that performs
the same basic function or functions in the recipient as in the
donor”) are regulated by section 361 of the PHS Act.® The
HCT/Ps regulated under section 361 and 21 CFR Part
1271 require infectious disease testing, donor screening, and
record-keeping, but do not require a PMA or BLA.®

In contrast, ifan HCT /P does not meet the criteria outlined
in 21 CFR Part 1271 and the manufacturer is not exempt, the
HCT /P will be regulated as a drug, device, and/or biologic
under section 351 of the PHS Act. In this case, premarket
review is required through either the PMA or BLA pathway
(Figure 1).% Because products falling under this category are
not minimally manipulated and/or intended for homologous
use, substantial safety and efficacy evidence must be provided
through bench and animal studies, and clinical trials.

Companies are permitted to self-designate tissue products as
meecting the specific set of criteria set forth under 21 CFR Part
1271, but the manufacturer must register their establishment
and list their HCT /P with CBER annually.*! These regulations
explain the types of HCT/Ps that do not require PMA and
define the registration, manufacturing, and reporting steps
that must be taken to prevent the introduction, transmission,
and spread of communicable disease, including the application
of current good tissue practice.® The FDA’s Tissue Reference
Group (TRG), comprising representatives from both CBER
and CDRH, serves as a resource for answering product-specific
questions related to 21 CFR Part 1271 criteria.*> The TRG
Rapid Inquiry Program was instituted to help manufacturers
of HCT/Ps obtain a rapid, preliminary assessment regarding
the regulation of specific HCT /Ps and was extended through
October 2020.#3 The FDA has stated that it intends to exercise
enforcement discretion of provisions for certain HCT/Ps,® and
expects companies to confirm the appropriate regulatory status
of their HCT/Ps and apply for a PMA or BLA if appropriate.
The period during which the FDA intends to exercise enforce-
ment discretion has been extended through May 2021.8 In cases
in which a product has a biologic component, CBER may be an
active participant in the review pathway completed by CDRH.
Additional guidance documents are available from CBER and
CDRH and can be searched and narrowed by filters.**

CHALLENGES ASSOCIATED WITH
REGULATORY PATHWAYS

The complexity and evolving science of TEng products along
with differences when comparing cellular therapies to drugs,
biologics (eg, monoclonal antibodies), and medical devices
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Does your product meet the
definition of an HCT/P in
21 CFR 1271.3 (d)?
[ No l | Yes |
v —
The regulations in Does the same surgical
21 CFR Part 1271 procedure exception in
do not apply 21 CFR 1271.15(b) apply?
[Vee |
No l Yes [ i

Does your HCT/P meet all four of the criteria in
21 CFR 1271.10(a):
* The HCT/P is minimally manipulated;

exceptions); and

or,

degree blood relative; or for reproductive use.

* The HCT/P is intended for homologous use only;
* The HCT/P is not combined with another article (with some limited

* The HCT/P does not have a systemic effect and is not
dependent upon the metabolic activity of living cells for its primary function;

The HCT/P has a systemic effect or is dependent upon
the metabolic activity of living cells for its primary function, and is
for autologous use; for allogeneic use in a first or second

You are not required to
comply with the
requirements in

21 CFR Part 1271

N [Vae |
¢ INoI IYesI

v

Your HCT/P is regulated as a drug, device,
and/or biological product under the FD&C
Act and/or section 351 of the PHS Act,
and applicable regulations

Your HCT/P is regulated solely under
section 361 of the PHS Act, and
regulations in 21 CFR Part 1271

Figure 1. Flowchart to illustrate how to apply the criteria in 21 CFR 1271.15(b) and 1271.10(a) for HCT/Ps. 21 CFR, Code of Federal
Regulations Title 21; FD&C, Food, Drug, & Cosmetic Act; HCT /P, human cells, tissues, and cellular and tissue-based product; PHS, Public

Health Service.®

presents a challenge for organization of these types of
treatments into the available regulatory guidance and applica-
tion structure. The intended use of the product and primary
mode of action are important factors that define the selec-
tion of a regulatory pathway. Robust and predictive preclinical
models to support efficient development of TEng products
are needed. For novel products with unique manufacturing
challenges, such as 3D bioprinting, the lack of regulatory
precedent for similar products can pose significant challenges,
given the absence of relevant guidance.*®

Chemistry, manufacturing, and control requirements rep-
resent a significant (and complex) component of the BLA reg-
ulatory pathway. Whereas a traditional drug molecule requires
a summary of formulation development and manufacturing
processes, the manufacturing process for biological products
are typically more complicated (due in part to genetic vari-
ability in source material) and must contain a thorough de-
scription of product development and relevant manufacturing
procedures, as well as all steps taken to ensure consistency

across batches. Supplementary Table S1 summarizes the key
FDA requirements for the commercialization of biologics,
devices, and HCT /Ps. Early engagement with the FDA can
help determine how a product should be regulated, and which
clinical and manufacturing requirements apply. This is espe-
cially important for novel products that do not easily fit into a
defined regulatory pathway.

The FDA has acknowledged the importance of advancing
the understanding of complex novel products, both within
the organization and among innovators, with the establish-
ment of the CBER Advanced Technologies Team (CATT),
the INitial Targeted Engagement for Regulatory Advice
on CBER ProducTs (INTERACT) meeting program, and
the “Simplicity” strategy.***% CATT focuses on regula-
tory implications of novel technologies that can have a sig-
nificant impact on product development, manufacturing
process, and control strategies.” INTERACT meetings en-
able companies to engage with the FDA early in the de-
velopment process, in order to obtain advice regarding


http://academic.oup.com/jbcr/article-lookup/doi/10.1093/jbcr/iraa210#supplementary-data
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Table 3. Publicly available products that have been granted RMAT designation* -5
Product Company Therapeutic Area
ABO-102 Abeona Therapeutics Mucopolysaccharidosis type IITA
ADP-A2M4 AdaptImmune Synovial sarcoma
AmnioFix MiMedx Osteoarthritis of the knee
AST-OPCl1 Asterias Biotherapeutics Spinal cord injury
AT132 Audentes Therapeutics X-linked myotubular myopathy
ATIR101 Kiadis Pharma Leukemia
Avance AxoGen Nerve injuries
CAP-1002 Capricor Therapeutics Duchenne muscular dystrophy
CD,, CAR-T Tessa Therapeutics Relapsed or refractory CD,-positive Hodgkin lymphoma
CLBS14 (CD34+ cell therapy)  Caladrius Biosciences Refractory angina
CEVAIO01 Cellvation Traumatic brain injury
CT053 CARsgen Therapeutics Relapsed or refractory multiple myeloma
CTX001 CRISPR Therapeutics and Vertex Severe hemoglobinopathies

Pharmaceuticals
EB-101 Abeona Therapeutics Epidermolysis bullosa
ECT-0012 ExCellThera Hematologic malignancies
FCR-001 Talaris Therapeutics Prevention of renal transplant rejection
FCX-007 Fibrocell Recessive dystrophic epidermolysis bullosa
Humacyl Humacyte Vascular access for hemodialysis
Tlixadencel Immunicum Metastatic renal cell carcinoma
Ixmyelocel-T Vericel Dilated cardiomyopathy
JCARO17 Juno Therapeutics Large B-cell lymphoma
jCell jCyte Retinitis pigmentosa
KB103 Krystal Biotech Recessive dystrophic epidermolysis bullosa
Kymriah Novartis Relapsed or refractory follicular lymphoma
LentiGlobin bluebird bio Severe combined immune deficiency
Lifileucel Tovance Advanced melanoma
Liso-cel Bristol Myers Squibb Large B-cell lymphoma
MB-107 Mustang Bio/St. Judes X-linked severe combined immunodeficiency
MDR-101 Medeor Therapeutics Prevention of renal transplant rejection
MGTA-456 Magenta Therapeutics Inherited metabolic disorders
MPC-150-IM Mesoblast Heart failure
MultiStem Athersys Ischemic stroke

Acute respiratory distress syndrome

NSR-REP1 Nightstar Therapeutics Choroideremia
Orca-T Orca Bio Blood cancers eligible for hematopoietic stem cell transplant
OTL-103 Orchard Therapeutics Wiskott-Aldrich syndrome
P-BCMA-101 Poseida Therapeutics Relapsed /refractory multiple myeloma
Romyelocel-L Cellerant Therapeutics Prevention of infection in neutropenia
RP-L102 Rocket Pharmaceuticals Fanconi anemia
RVT-802 Enzyvant DiGeorge syndrome
SB-525 Sangamo Therapeutics Severe hemophilia A
SB623 SanBio Chronic motor deficits secondary to traumatic brain injury
StrataGraft® construct Stratatech (Mallinckrodt Thermal burns

Pharmaceuticals)
TTAX02 Tissue Tech Spina bifida in utero
Viralym-M (ALVR105) Allovir BK virus-associated hemorrhagic cystitis after allogeneic

VM202
VY-AADC

Helixmith Co.
Voyager Therapeutics

hematopoietic stem cell transplantation
Diabetic peripheral neuropathy
Parkinson’s disease

*Note that, while the FDA has granted 55 RMAT, regenerative medicine advanced therapy, designations, only 47 products have been publicly announced as of

October 19, 2020.5152
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the path from preclinical to clinical development for bio-
logical products, which helps a company fulfill the FDA’s
science-based requirements and avoid potentially unnec-
essary preclinical studies.*® CDRH’s “Simplicity” strategic
priority recognizes the importance of building on existing
policies and processes, while making regulatory processes
as streamlined as possible in order to help improve deci-
sion-making and ensure consistent implementation and ad-
herence to regulatory policies.*6-%

Modernization of 510(k)

In 2018, the FDA made a statement about modernizing the
510(k) program, saying that “new medical devices that come
to market under the 510(k) pathway should either account
for advances in technology or demonstrate that they meet
more modern safety and performance criteria.”** In addition,
the FDA believed that there should be greater competition
to adopt modern features, so that newer medical devices re-
flect up-to-date technology and standards that can improve
patient care and outcomes.** In 2018, the FDA planned to
pursue additional actions that will allow it to retire outdated
predicates (>10 years old)** and CDRH was considering
the release of an online list of cleared devices that demon-
strate substantial equivalency to predicate devices that are
>10 years old.>* As a first step to achieve this moderniza-
tion, the FDA released updated draft guidance in 2019 for
four devices (no TEng products were included) outlining
recommendations for premarket performance criteria and
testing methodologies.®

REGENERATIVE MEDICINE ADVANCED
THERAPY (RMAT) DESIGNATION

The BLA pathway is lengthy, requiring both preclinical data and
clinical data demonstrating the safety and efficacy of a product.!!
In order to help address this issue, Congress created the RMAT
designation in December 2016, via the 21st Century Cures Act,
that offered an expedited option for certain eligible biologics
products, thereby facilitating reduced time to market for inno-
vative medicines with the potential to address an unmet medical
need for serious or life-threatening diseases or conditions.>2:°%57
Benefits ofan RMAT designation include increased opportunities
to meet with the FDA and early meetings to discuss potential
surrogate or intermediate study endpoints.>>5

As of October 19, 2020, 55 RMAT designations have
been granted by the FDA, with 47 products announced
publicly (Table 3).#%59%1 The first bioengineered allogeneic
cellularized construct that has received RMAT designation is
StrataGraft® (Mallinckrodt Pharmaceuticals, plc., Hampton,
NJ), which is in development for the treatment of thermal
burns. StrataGraft has been evaluated in a phase IIT clinical
trial for the treatment of patients with deep, partial-thickness
thermal burns in comparison to autograft (standard of
care). Although StrataGraft is not yet approved by the FDA,
Mallinckrodt is seeking CBER approval via the BLA pathway.

CONCLUSIONS

The path to regulatory approval and data requirements
for TEng products can vary widely based on many factors,
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including the tissue composition, intended use, primary
mechanism of action, and treatment indication. Different reg-
ulatory pathways, with varying degrees of data and regula-
tory oversight, can be used to achieve market authorization
of TEng products. Understanding the different regulatory
pathways and data requirements necessary for authorization
along each path is critical to the understanding and selection of
TEng products in this rapidly advancing field. Technology and
demands for TEng products continue to evolve, presenting
unique challenges, and opportunities for their development
and commercialization.

SUPPLEMENTARY DATA

Supplementary data are available at Journal of Burn Care &
Research online.
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