PEPTIDE RESEARCH OVERVIEW

Tirzepatide

Dual-Agonist Peptide - Investigational Research Compound - LY3298176

A plain-language guide to what Tirzepatide is, how its dual-receptor signaling is designed to work,

and what published peptide research has found so far — written for newcomers to peptide science,

not just specialists.

COMPOSITION STRUCTURE

39-aa fatty-acid-modified
peptide agonist of GIP & GLP-1
receptors

Tirzepatide
20mg

What Is Tirzepatide?

Tirzepatide (LY3298176) is a synthetic 39-amino-acid peptide
engineered to activate two metabolic hormone receptors
simultaneously — GIP and GLP-1— making it the first "twincretin"
or dual agonist of its class to reach clinical use. Its backbone is
built on the native GIP sequence and modified with a fatty-acid
chain that binds albumin, extending its circulating half-life enough
to support once-weekly dosing.

Developed by Eli Lilly, Tirzepatide is studied primarily for its effects
on glycemic control and body weight, with its dual-receptor design
intended to combine GLP-1's appetite and gastric-emptying
effects with GIP's insulin-sensitizing and adipose-tissue effects —
a combination researchers report produces greater metabolic

effect than GLP-1 agonism alone.
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STUDIED HALF-LIFE

~5 days, supporting once-
weekly research dosing

NEW TO THIS? KEY TERMS

GLP-1— Glucagon-Like Peptide-1, a
gut hormone that slows gastric
emptying and reduces appetite.

GIP — Glucose-dependent
Insulinotropic Polypeptide, a
hormone that enhances insulin
secretion and acts on adipose tissue.

Incretin — a class of gut hormones
(GLP-1, GIP) released after eating
that stimulate insulin release.

Dual agonist / twincretin — a single
molecule designed to activate two
distinct incretin receptors
simultaneously.




How It's Designed to Work

Tirzepatide's research profile rests on three linked steps — simultaneous activation of two incretin receptors,
an appetite and glucose-handling signal, and a downstream cascade affecting insulin sensitivity and
adipose tissue:

DUAL RECEPTOR BINDING APPETITE & GLUCOSE SIGNAL DOWNSTREAM CASCADE

GIP | GLP-1 AGONISM SATIETY & INSULIN INSULIN SENSITIVITY &
Engineered to bind both SECRETION ADIPOSE EFFECTS

receptors concurrently, with a GLP-1 activation is studied as Downstream effects studied
reported bias toward GIP activity, slowing gastric emptying and include improved insulin

a design studied as producing increasing satiety, while GIP sensitivity, reduced fat mass, and
broader metabolic effects than activation enhances glucose- GIP-mediated effects on adipose
single-receptor agonists. dependent insulin secretion. tissue nutrient handling.

The receptor binding, appetite/glucose signaling, and metabolic cascade are studied together as one mechanism — a
single molecule coordinating two complementary incretin pathways.
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What the Research Shows

Tirzepatide has one of the most extensive completed clinical trial programs of any peptide in this class,
spanning the SURPASS (glycemic control) and SURMOUNT (body weight) trial series. Below is a plain-

language summary of frequently cited findings.

Body Weight Trial Jastreboff et al., New England Journal of Medicine, 2022 (SURMOUNT-1)
A 72-week randomized trial in adults with obesity reported mean weight reductions of up to 20.9% at the
highest dose, substantially exceeding results reported for GLP-1-only agonists in comparable trials.

Glycemic Control Comparison Frias et al., New England Journal of Medicine, 2021 (SURPASS-2)
A head-to-head trial against semaglutide reported Tirzepatide produced greater reductions in HbA1c and body
weight across all studied doses, supporting the dual-receptor mechanism's added effect.

Sleep Apnea Research Malhotra et al., New England Journal of Medicine, 2024 (SURMOUNT-0SA)
Trials in participants with obesity and obstructive sleep apnea reported significant reductions in apnea-
hypopnea events, extending the compound's studied effects beyond glycemic and weight endpoints.
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Effects Observed in Research

Across the studies above, three effects recur most often. These are findings from controlled research

settings, not guarantees or claims about any individual outcome.

Substantial Body Weight
Reduction

Greater HbA1c reductions
reported than GLP-1-only

Mean weight reductions of up to
20.9% at 72 weeks reported in
controlled trials of adults with trials.
obesity.

Storage & Reconstitution Guide

Improved Glycemic Control

comparators in head-to-head

Reduced Sleep Apnea
Severity

Significant reductions in apnea-
hypopnea events reported in
participants with obesity and
obstructive sleep apnea.

Tirzepatide is supplied as a lyophilized (freeze-dried) powder that must be reconstituted before use in the lab.

The steps below reflect standard peptide-handling practice — always defer to the certificate of analysis

(COA) that ships with each vial.

BEFORE RECONSTITUTION

Keep the lyophilized vial refrigerated (2-8°C) for
short-term storage, or frozen (-20°C) for longer-
term storage, protected from light at all times. The
unreconstituted powder is stable for the longest
window — reconstitute only what will be used in the
near term.

RESULTING CONCENTRATION FOR A 20MG VIAL

Bacteriostatic Water Added

RECONSTITUTING WITH BACTERIOSTATIC WATER

Bring the vial to room temperature. Using a sterile
syringe, draw bacteriostatic water and inject it
slowly down the inside wall of the vial — not directly
onto the powder — to avoid agitating and denaturing
the peptide. Gently swirl to dissolve; never shake.

Resulting Concentration

TmL

2mL

3mL

5SmL

AFTER RECONSTITUTION

20 mg/mL
10 mg/mL
6.7 mg/mL

4 mg/mL

Store the reconstituted solution refrigerated at 2-8°C and protected from light. Reconstituted peptide solutions

are generally most stable when used within a few weeks — check the COA for the exact window for each lot.

Avoid repeated freeze—thaw cycles, label vials with the reconstitution date, and discard any solution that appears

cloudy, discolored, or has been left at room temperature for an extended period.
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