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The therapeutic peptide market is experiencing a historic
surge in venture capital and pharma partnering interest.
Driven by the clinical and commercial triumphs of GLP-1
receptor agonists, peptide-drug conjugates (PDCs), and
targeted radiopharmaceuticals, institutional investors are
actively searching early-stage university pipelines for novel
peptide candidates. However, academic founders moving
from the bench to the boardroom quickly discover a stark
reality: high binding affinity and impressive in vitro potency in

an academic paper rarely suffice to secure Series A funding.

When venture capital (VC) scientific due diligence teams
inspect an academic spinout, they look far beyond the initial
target validation. They evaluate whether the university-born
asset can survive the transition into a regulated, scalable drug

candidate. Too often, promising peptide candidates



encounter a "hidden veto"—rejection during technical due
htiligeneadeatded by unaddressed Chemistry, Manufacturing29¢ ©f
and Controls (CMC) bottlenecks, uncharacterized impurities,

or missing pharmacokinetic data.

For academic Principal Investigators (Pls), postdocs, and early
biotech teams, aligning early-stage peptide projects with
biopharma market signals requires a fundamental mindset
shift. Translating a bench discovery into a venture-backed
asset demands packaging nonclinical data for commercial
scrutiny, creating milestone-based CMC de-risking plans, and
selecting the right contract development and manufacturing

organization (CDMO) partners at the optimal moment.

The "Hidden Veto" in Biotech Due
Diligence: Why VC Investors Pass on
Academic Peptides

In academic research, the primary objective is demonstrating
novel biological mechanisms and high target selectivity. In
commercial drug development, however, investors evaluate
risk-adjusted return on investment. While a university paper
may celebrate a sub-nanomolar ICso value, biopharma due

diligence teams immediately probe the operational feasibility



of turning that sequence into a stable, manufacturable
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Key Takeaway: V/Cs rarely pass on academic peptide
spinouts because of weak target biology. Rejections
overwhelmingly stem from unquantified manufacturing
bottlenecks, uncontrolled sequence-related impurities,

unassigned IR, or non-scalable synthesis chemistry.

When venture firms conduct scientific due diligence on

biotech startups, technical reviewers audit the asset across

five distinct vulnerability zones:

1. Synthetic Yield and Cost of Goods (COGS): Academic
labs frequently rely on milligram-scale Solid-Phase
Peptide Synthesis (SPPS) using massive excess reagents,
specialized coupling agents, and multi-step manual
purifications. If scaling the peptide to multi-gram
toxicology lots drops yields below 10% or requires
prohibitively expensive unnatural amino acids, the

commercial business model collapses.

2. Impurity Accumulation and Characterization: As
peptide chain lengths exceed 20 to 30 residues,
deletion, insertion, and racemization impurities increase
exponentially. Investors scrutinize whether the spinout

can separate closely related diastereomers and
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3. Solubility and Physical Stability: Highly active peptides
in cell assays often suffer from poor aqueous solubility,
rapid enzymatic degradation, or self-assembly into toxic
amyloid-like aggregates when concentrated for animal

dosing.

4. Target Product Profile (TPP) Realism: Investors
evaluate whether the candidate's route of administration
(e.g., daily subcutaneous injection vs. oral delivery) and
half-life align with real-world patient and clinical

expectations.

5. Intellectual Property (IP) and Freedom to Operate
(FTO): University Technology Transfer Offices (TTOs)
must grant clear composition-of-matter patent
coverage and exclusive licensing without encumbering

reach-through claims or third-party blocking patents.

Nonclinical Packaging for Peptide
Spinouts: Moving Beyond In Vitro
Potency



To convert investor curiosity into a term sheet, academic

R iRMe IR $RLSt package their nonclinical data around Page of
translational viability. Presenting dozens of cell-line assay bars
does not reassure a venture investment committee. Instead,
nonclinical packages must address systemic exposure, target

engagement, and safety margins.

Pharmacokinetics (PK) and Pharmacodynamics (PD)
Alignment

Unmodified native peptides typically exhibit short circulating
half-lives (often minutes) due to rapid renal clearance and
cleavage by circulating peptidases (such as neutral
endopeptidase and dipeptidyl peptidase-4). Investors expect
academic teams to present early in vivo PK profiles in rodent

models that demonstrate:

o Systemic Clearance and Bioavailability: Clear metrics
on area under the curve (AUC), volume of distribution
(Vd), and absolute bioavailability across intended dosing

routes.

e Half-Life Extension Strategies: Evidence supporting
chemical modifications such as N-methylations, d-amino
acid substitutions, backbone cyclization, or fatty acid

acylation (lipidation) for aloumin binding, showing that



structural edits maintain target potency while extending
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¢ In Vivo Target Engagement: Quantitative biomarker
data linking tissue drug concentrations directly to

physiological efficacy.
Immunogenicity and Safety Profiling

Even human-sequence-derived synthetic peptides can trigger
anti-drug antibodies (ADAs) if they contain subtle aggregates
or host-cell impurities. Early nonclinical packaging should
include preliminary in silico or in vitro T-cell epitope screening
(such as MHC class Il binding assays) alongside dynamic light
scattering (DLS) aggregation testing to demonstrate that the
lead candidate does not aggregate under physiological

conditions.

Peptide Therapeutics CMC Risk
Mitigation: Building an Investor-Ready
Quality Framework

Chemistry, Manufacturing, and Controls (CMC) is often
considered the weakest link in academic drug discovery.
Academic researchers routinely use "research-grade" peptides

synthesized without rigorous process validation, missing



critical analytical characterization papers. Biopharma
RRYEstOrsItiGWever, view early CMC documentation as a key@9¢ ©f

benchmark of management maturity.

Academic Bench Synthesis Biopharma Investor Expectations

 Milligram manual SPPS « Gram/Kilogram scalable SPPS or

Fermentation

« Basic HPLC purity (>90%) * Full LC-MS/MS impurity profiling
(<0.1% individual)

 Undocumented racemization/d-isomers « Strict chiral

control & sequence confirmation

« Unknown solubility / stability « Validated stability-indicating

assays

« Uncontrolled endotoxin levels ¢ Class 100 cleanroom,

certified endotoxin <0.5 EU/mg

To establish robust peptide therapeutics CMC risk mitigation,
spinout founders should align their quality control protocols
with published standards under USP <1503> ("Quality
Attributes of Synthetic Peptide Drug Substances") and USP
<1504 > ("Quality Attributes of Starting Materials for Synthetic
Peptides").
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Regulatory bodies and due diligence auditors expect clear
identification and control strategies for four primary classes

of peptide impurities:

e Deletion and Truncation Sequences: Formed during
incomplete amino acid coupling or incomplete

Fmoc/tBu deprotection cycles.

o Diastereomeric Impurities: Resulting from amino acid

racemization during activation and coupling steps.

e Oxidized and Hydrolyzed Products: Particularly at
sensitive residues such as Methionine, Tryptophan,

Cysteine, and Asparagine.

¢ Process-Related Contaminants: Residual solvents
(DMF, DCM, piperidine), TFA salts, heavy metals, and

bacterial endotoxins.

Pro Tip: Standard analytical HPLC with UV detection at
214 nm s insufficient for investor due diligence on complex
or modified peptides. Spinout teams should establish high-
resolution orthogonal methods—specifically LC-MS/MS and

ion-mobility mass spectrometry—to confirm sequence




I integrity and quantify trace impurities below the 0.1%
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Milestone-Based Peptide IND De-
Risking Roadmap

Venture investors fund biopharma startups in discrete tranche
stages linked to value-creating milestones. A well-constructed
roadmap shows investors exactly how their capital will
systematically eliminate scientific, manufacturing, and

regulatory risk.

The following framework illustrates a stage-gated progression
for an academic peptide candidate from pre-spinout

validation to Investigational New Drug (IND) filing:

Development Key Nonclinical CMC & Analytical
Phase Milestones Milestones
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Aligning Scientific Novelty with FDA

Regulatory Pathways

When presenting an academic spinout to investors, founders

must outline a clear, realistic regulatory pathway. In the

United States, the regulatory classification of a peptide

depends on its structural length and origin:

e Synthetic Peptides (<40 amino acids): Regulated as

small-molecule drug products under Section 505 of the

Federal Food, Drug, and Cosmetic (FD&C) Act via New

Drug Applications (NDAs).

o Biological Peptides (>40 amino acids): Regulated as

biological products under Section 351 of the Public

Health Service (PHS) Act via Biologics License

Applications (BLAS).



According to FDA's IND CMC requirements for investigational
RHIYE(2 P EFR™312.23(a)(7)), an IND application for a novel "29¢ ©f

therapeutic peptide must provide comprehensive data

proving drug substance identity, strength, purity, and stability.

Recent regulatory guidance updates emphasize heightened
scrutiny on synthetic peptide characterization. Regulatory
reviewers now expect comprehensive LC-MS/MS sequence
confirmation and rigorous risk assessments regarding
potential immunogenicity triggered by process impurities.
Demonstrating that your team understands these evolving
regulatory expectations reassures investors that your clinical

timeline will not be delayed by FDA clinical holds.

Strategic CRO and CDMO Engagement:
When and How to Transition

One of the most frequent questions from academic spinouts
is determining the exact moment to transition peptide
synthesis from university benches to specialized contract
partners. Delaying this transition until after Series A
fundraising is a common mistake that can backfire during due
diligence, as investors worry about unvalidated tech transfer.
Conversely, engaging a full-scale commercial CDMO during

initial discovery wastes precious seed capital.
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(Academic Lab + R&D CRO) (Specialized Peptide CDMO)
(Certified GMP CDMO Platform)

« SAR modification screening * Non-GLP pilot scale-up ¢ Fully
validated GMP batches

 Milligram-scale synthesis « Analytical assay validation « Class

100 cleanroom filling

 Rapid sequence iterations « Impurity profile freezing « Full

COA & regulatory dossier
The Integrated Partner Model

To maximize capital efficiency, early-stage spinouts should

establish a phased peptide CDMO engagement strategy:

1. Lead Discovery Phase: Utilize academic facilities or
flexible research CROs for rapid, milligram-scale SAR

sequence iterations and modification screening.

2. Pre-TOX & Scale-Up Phase: Partner with an agile,
specialized peptide CDMO to perform process
development, route scouting, and gram-scale synthesis.

This stage produces the non-GLP material required for
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initial animal PK/PD and exploratory toxicology studies
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3. IND-Enabling GLP & GMP Phase: Transition to a fully
qualified CDMO equipped with cleanroom infrastructure
to produce GLP toxicology lots and clinical-grade GMP

batches accompanied by complete Certificates of
Analysis (COA).

4, Warning: Contract language with CRO/CDMO
partners must explicitly protect your spinout's Intellectual
Property. Ensure Master Services Agreements (MSAs) assign
all foreground IP (including novel synthetic routes,

purification protocols, and formulation methods) exclusively

to your company.

Partnering with specialized peptide synthesis platforms—such

as MOL Changes' sterile synthesis and CDMO platform, which

provides solid-phase and microbial fermentation capabilities
within Class 100 cleanroom environments and supports over
300 functional group modifications—allows early-stage
spinouts to access industrial-grade quality control (HPLC, MS,
endotoxin, and sterility testing) without building costly

internal manufacturing infrastructure.
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Founders

Before entering formal funding discussions with biopharma
venture capitalists, academic founders should review this

strategic de-risking checklist:

¢ IP Independence: Is composition-of-matter patent
protection secured and exclusively licensed from the

university TTO without encumbering restrictions?

¢ Analytical Rigor: Have lead peptide sequences been
confirmed via LC-MS/MS, with initial impurity profiles

documented below 0.1% thresholds?

¢ In Vivo Proof. Does nonclinical data include in vivo
PK/PD, systemic exposure, clearance rates, and half-life
extension metrics rather than sole in vitro binding

assays?

o Solubility & Stability: Has the lead compound
undergone preliminary formulation screening
demonstrating aqueous solubility and physical stability

against aggregation?

e Scalable Chemistry: Is the synthetic route feasible for

gram-to-kilogram scale-up without relying on unviable



excess reagents or unscalable manual purifications?
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e CDMO Partnering: Is a qualified CDMO partner
selected for pilot scale-up and non-GLP tox lot

manufacturing?

e Regulatory Clarity: Is the regulatory submission path
(505(b)(1) NDA vs BLA) established with a defined Pre-
IND briefing plan?

By proactively addressing manufacturing, analytical, and
regulatory realities early in development, academic teams can
bridge the translation gap, satisfy institutional due diligence,
and successfully secure the capital required to advance novel

peptide therapeutics into the clinic.

Looking to de-risk your academic peptide candidate for

investor due diligence? Consult MOL Changes' technical experts

for a comprehensive assessment of peptide manufacturability,

custom modification strategies, and scalable synthesis

protocols.
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