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Abstract: In recent years, there has been an increasing trend in
poisoning cases caused by improper use of sedative — hypnotic drugs,
with related fatalities also rising annually. The dual characteristics of
significant therapeutic effects and abuse potential have made these drugs
a critical issue in global public health and clinical diagnosis and
treatment. As a classic category of sedative — hypnotic agents,
benzodiazepines are widely used in clinical departments such as
emergency medicine, psychiatry, and cardiology. However, long — term
use may lead to drug accumulation, tolerance, and dependence risks.
Due to increasing social stress and accelerated population aging, the
illicit use and recreational abuse of benzodiazepines persist. A growing
number of individuals attempt to use these drugs to improve sleep quality
or seek psychological euphoria, resulting in a significant rise in abuse
and poisoning risks. This article outlines the monitoring requirements for
benzodiazepines in clinical medication, introduces the latest sample
pretreatment techniques, and reviews the current commonly used
analytical technology systems, including the development trends of
chromatography, mass spectrometry, and their hyphenated techniques. It

focuses on the application value of different detection technologies in
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clinical monitoring, emergency treatment, and drug abuse prevention. By summarizing the development trends of

emerging detection technologies, this study provides a theoretical basis and practical reference for technological

advancements in clinical drug monitoring and public health regulation.

Key words: sedative hypnotics; benzodiazepines; instrumental analysis; ultra performance liquid chromatography —

tandem mass spectrometry
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Table 1 Comparison of pretreatment methods and instrumental analysis methods for clinical detection of benzodiazepines ( BZDs)

A B T BRT A Al R I S o R 1 A
[7] 77 35 55 S B L I S50 L e PR 7 S8 8 £ 7 45
Kl H A CAn 220 0 vs 35 BERCE M) (HEA R
P K B A] R AT A o

Preprocessing

Instrumental

Key performance indicators

. Advantages Limitations Applicable sc
method analysis method LOQ/LOD Extraction recovery vantages 1mitations pplicable scene
(ng - mL™") rate( % )

ppLis! HPLC LOQ: 6.34 96.50 —107.50 Easy to operate and time —  Strong matrix interference  Primary emergency screen-
saving (5 minutes). The and low method specificity  ing at the grassroots level
equipment cost is low. * %k *

Precision treatment monito-
ring %

MSPE[3!] HPLC LOQ: 0.20 95.00 -105.00 Rapid magnetic separa- The batch differences of High - throughput blood
tion. Easy to automate. nanomaterials are signifi-  screeningk %

cant For scientific research pur-
poses % *

LLE[1] GC-MS/MS  LOQ:5.00 88.00-102.00 Applicable to lipophilic High consumption of or-  Forensic identification % %
drugs. The recognition of ganic solvents. Use carci- Routine toxicant screening
judicial expertise is high. nogenic solvents. * *

DLLME!?! GC - MS LOD: 1.00 85.00 -110.00 High enrichment factor and  Toxic solvent ( chloroform)  Primary screening of toxins
low solvent consumption. required. at the grassroots level % *

*
Large — scale epidemiological
investigation % %

SpE!¢] LC-MS/MS  LOQ: 1.00 92.00 -105.00 High purification efficiency ~ The cost of chromatograph- ~ Emergency department of a
and low matrix effect. The ic columns is high. tertiary hospital % % %
analysis can be completed Therapeutic drug monito-
in 15 minutes. ring % %

SPME!?7! LC - MS/MS LOQ: 0.50 80.00-95.00 Solvent — free and availa- The fiber has a short lifes-  Saliva/Hair trace detection
ble for on - site sampling. pan and reproducibility ¥ %

depends on the operation. On - site rapid screening
* K

MISPE!®] UPLC - MS/MS LOQ: 1.00 89.00 —106.00 Ultra — high selectivity and ~ The synthesis of MIP is  Forensic trace  sample
resistance to interference complex  ( development identification %k %
from complex matrices. cycle > 6 months). Metabolic research % % %

pplL20] UPLC -MS/MS LOQ: 0.01 90.00 -98.00 Ultra — high throughput and The equipment cost is Diagnosis of neonatal poi-
ultra — high sensitivity. high. soning % % %

Precision pharmacokinetics
* K *
LLE['7] UPLC - MS/MS  LOQ: 0.02 93.00 —108.00 It has a high separation ef- The method development is  Broad — spectrum toxicant

ficiency and can simulta-

neously detect multiple

components.

complex and has high e-
quipment dependence and

cost.

screening % sk *
Monitoring of new psycho-

active substances % % %

BZDs: Benzodiazepines; PP: Protein precipitation; MSPE: Magnetic solid — phase extraction; LLE: Liquid - liquid extraction; DLLME:; Dispersive liquid —
liquid microextraction; SPE: Solid — phase extraction; SPME: Solid — phase microextraction; MISPE: Molecularly imprinted solid — phase extraction; HPLC:
High performance liquid chromatography; GC — MS/MS; Gas chromatography — mass spectrometry; LC — MS/MS: Liquid chromatography — tandem mass spec-
trometry ; UPLC — MS/MS: Ultra performance liquid chromatography — tandem mass spectrometry; LOQ: Limit of quantitation; LOD; Limit of detection; MIP:

Molecular important polymer.

% % % :Core recommendation ; % % ; Available solution; % ;Not recommended
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