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Reference Materials for Quality Control of Pluripotent
Stem Cell-Derived Products
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Abstract Currently, the clinical use of human pluripotent stem cell-derived products (hPSC-derived
products) suffers from lacking of reproducibility and consistency, which further impedes the research and clinical
translation of such products. Thus, it becomes more necessary for the use of reference materials to ensure the
reproducibility and consistency of hPSC-derived products and to identify the drift of process and method over time.
Due to the challenge to achieve consensual reference materials, we firstly focused on in-house reference materials.
Hereby we outlined the importance of reference materials to hPSC-derived products, assessed the approaches to
generate in-house reference materials and discussed the potential routes to achieve reference materials, which might
provide valuable tools to measure and interpret the drift of process and method over time.

Keywords  reference materials; pluripotent stem cell; standards; clinical applications
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There are written and physical/material standards. Written standards include pharmacopoeia, International Standards which produced by such as
International Standards Organisation and European Committee for Standardization, standard operating procedures which agreed with industry or
organizational, guideline from a government agency (European Medicines Agency, US Food and Drug Administration) industry group, and so on.
Material standards can be divided into consensus agreed reference material (RM) produced by a recognized body (the World Health Organization,
United States Pharmacopoeia) and in-house RM for developer-specitfic and local. These in-house material standards can be further divided into a
product RM, which used for comparative quality purposes, or a measurement RM which used for facilitate the analysis of assay reliability.

Bl #REN S RBLRARTESE T2

Fig.1 Overview of standards (modified from reference [1])
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l l [ Inherent method I
Product Reference
sample material
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expected — .
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Az P BRERD BN 7 i R AT AR, IR RRISAE AN it A A SR I (O L AR RS I T LU PRV Al o B: 0 T AR A B A R
353 AT BEAT SAIE, I 58 T HR 2 HORRUE, BRI 207 7 BB S AT R IE, IR I 08
A: product reference materials should be representative of the product batch material and are used to validate comparability assessments throughout the
product’s life cycle, including process optimization and drift. B: measurement reference materials are used to validate and define the acceptance criteria
for specific assays, to calibrate methods and equipment, and to identify method drift over time.

E2 FEatnEYERA) MDA EM B (B)(RIESE SCRR[1112250)

Fig.2 Product reference materials (A) and measurement reference materials (B) (modified from reference [1])
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Master reference Master reference
material for material for
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Where Routine applications
required As required
y

Working
reference
material

Working Working Working
reference reference reference
material “1” material “2” material “n”
TE AR AR R, T CFIH P A R S — AN 32 BRI TG PR BT TR R I R 2 A T . AR ORI ST B, AT At
SEASHI 1 ARAEA T, B TR B R 2 A A O, S A L ) A b o A2 S R A AR R 7 T

During early manufacturing progress, a product master reference material is prepared from an early batch/es of product used for pre-clinical and early

clinical safety studies. During pivotal studies, a new product master reference materials is prepared from batch/es used to demonstrate safety and
efficacy. Then some working reference materials are prepared to ensure product quality throughout product life cycle.
E3 B minERER BB S TEARES E SRR 311E20)

Fig.3 Typical approach taken for product reference materials (modified from reference [3])
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