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Application of the SPD Mode in Refined Management of In Vitro Diagnostic

Reagents in a Tertiary Grade Hospital
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Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China)

Abstract: Objective To explore the application value of the supply-processing-distribution (SPD) model, based on unique device
identification (UDI), in the management of in vitro diagnostic reagents in the clinical laboratory of a tertiary grade A hospital. Meth-
ods A self-controlled before-and-after comparative study was conducted on 1 050 reagent specifications in the Clinical Laboratory of
Xinhua Hospital Affiliated to Shanghai Jiaotong University School of Medicine. Nine key indicators were compared between the tra-
ditional management period (January to December 2024) and the SPD management period (January to December 2025), including
monthly inventory time (min), average inventory turnover days (day), inventory accuracy rate (%), proportion of expired and
scrapped reagents (%), proportion of damaged and lost reagents (%), reagent loss rate (%), traceability integrity rate of split reagents
(%), monthly frequency of expired reagent misuse after opening (times/month), and average time for quality warning traceability
(min). Results After implementation of the SPD management system, compared with the traditional management period, the average
inventory turnover days decreased from 35.0 + 5.2 days to 13.6 + 2.8 days (+=12.73), monthly inventory time decreased from
200.0 = 15.3 min to 52.3 + 8.1 min (#=33.86), and inventory accuracy rate increased from 93.5% =+ 3.1% to 99.8% + 0.3% (+=7.70),
with statistically significant differences (all P< 0.05). The proportion of expired and scrapped reagents decreased from 65.0% + 5.8%
t0 20.0% + 4.1% (#=21.53), the proportion of damaged and lost reagents decreased from 35.0% + 4.9 % to 10.0 % = 2.7 % (+=13.75),
reagent loss rate decreased from 3.2 % + 0.6 % to 1.0 % + 0.3 % (#=15.42), and the traceability integrity rate of split reagents in-
creased from 58.0% + 7.5% to 99.0% = 1.0% (#=20.06). The monthly frequency of expired reagent misuse after opening decreased
from 4.0 (3.0, 5.0) times to 0 times (Z=—3.059), with statistically significant differences (all P<0.05). The average time for quality
warning traceability decreased from 146.3 + 11.2 min to 16.9 + 1.2 min (+=39.217, P< 0.01). Conclusions The SPD model, through
integrating UDI traceability with “dual expiration date” and “sub-package code” management strategies, improves inventory effi-

ciency, reduces reagent losses, and ensures testing quality while effectively addressing reagent management challenges in manual
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operation subgroups, providing a systematic and referable solution for refined management of in vitro diagnostic reagents.

Keywords: in vitro diagnostic reagents; SPD mode; reagent management; unique device identification; quality control
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