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Abstract: Pharmaceutical mdusm wastewater contains a Lﬂge numherﬂof emerglng pollutants such as dntlbwtm dmlhlt-;t-lc reslstam haLterld (ARBs), and dntlhnt‘c resft:me
genes (ARGs). The presen’[ blOnglLdl water treatment protdsses canngt effectwel) remove these pollutants. E-t ent-udll\ |"‘;he_y dmldlschatged into various water bodles oupdnetrﬂte into
soil mfh- the efﬂuent, quuslng environmental pollution dﬂd\ dffeollng ]arun},a ealth. Therefore, explormythe’ pul’EItlon Lhdld(,lg‘.!f’f lcs of antibiotics, ARBs, il ARGs m

nubmtm resistance pollution in wastewaler are crudgl for reduung the Lontdmlm"tlon-ef—anﬁblotlcs

pharmdLeutlLdl \msfewafer.'dnd,-f(nmung the methods to detec J}ﬂn&f ntgai
ARGsand dssesslng\fh'e ¢ olt)blcdl risks of antibiotic 1 reslstdme Almmg at the pmﬁem of antibiotic reslstdme poll onin a phdrnf ceutigal wastewater treatmenizplant (P WTP&)
the po],lutlon status {of 4 dntlblqncs ARBs, and ARGs in phdhn;ltepj,tudl W ?tewater was discussed. Different dsacﬁsmbm lethods of Antibidtic resistance in pharmaceutical \ggstew ater
were summarlzed Finally ..lki'e wastewater treatment tedhnolﬁgle& Lommon Y, 'p‘sed to remove antibiotics and ARQS‘m PW-W TPs were summarized in order to provide a theoretical basis
for th" ecolo, 1dal nsk dssessmem dnd _.uenuflc control of dmlbldms dnd ARCs in the En\ ironment. #

Key \40rds phannagiumal V\astewater antibiotics ; drltlbl()HL leblblm genesw antibiotic resistant bacteria (ARBs) ; contamination characteristics ; detection methods
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Table 1  Antibiotic concentration levels in pharmaceutical wastewater treatment plants
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Table 2 Antibiotic resistance contamination in pharmaceutical wastewater
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Table 3 Applications of molecular biotechnology in the field of environmental drug resistance research
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