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Introduction

Over the past 60 years, significant advancements have been made in SPPS technologies, including flow-based SPPS.12 In particular, the overall progress of batch SPPS is limited, and ligation chemistry for
longer peptides/proteins is highly time-consuming, laborious, leading to undesired side-products, and relatively low yields. Nowadays, flow-based SPPS is gaining momentum due to its advantageous
features—for example, control over physical parameters and greatly reduced formation of side products. Recently, it has been demonstrated that the automatic fast-flow peptide synthesis (AFPS)
technology is highly effective, however, produces substantial amount of waste due to uses of high amount of reagents and DMF. 3 Therefore, a single-shot and effective SPPS for large and complex
proteins with a low amount of waste production remains a challenge. Nowadays, the chemical synthesis of miniproteins/proteins has been of great interest due to their broad applications from basic
research to the manufacture of clinically approved therapies, but it is far from being a fail-safe method for all. 247 To overcome all these challenges in SPPS, we describe the development of a custom-
build fully automated flow SPPS technology and its optimizations for the synthesis of peptides, miniproteins, and proteins, yielding high-purity crude products with less production of waste.
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