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Revision suggestion for relevant substance testing of the
Chinese Pharmacopoeia 2020 of the quality standard of
dibutylhydroxytoluene for pharmaceutical excipients”
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( Beijing Institute For Drug Control, NMPA Key Laboratory of Generic Drug Research and
Evaluation, Beijing 102206, China)

Abstract Objective: In view of the problems of poor specificity, poor repeatability, and long time consumption of
related substances in the quality standards of the four dibutylhydroxytoluene quality standards of the 2020 edition of
the Chinese Pharmacopoeia, a high-performance liquid chromatography method for the determination of related sub-
stances was established. In order to revise the quality standard of this excipient. Methods:; The USP43 method was
optimized, and the TLC method for related substances testing was revised to high performance liquid chromatogra-
phy, and the method was verified. Results: The inspection of related substances was carried out according to the
revised method, and the 9 designated impurities had good separation degree, and the 4 batches of samples were all
in compliance with the regulations. Conclusion: The revised testing method for related substances is simple in op-
eration, high in sensitivity, accurate and reliable in experimental results, and can replace the existing methods for

related substances testing in the 2020 edition of the Chinese Pharmacopoeia, Part Four of the Quality Standards for
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Dibutylhydroxytoluene.
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Fig.1  Schematic diagram of the synthesis process route of dib-
utylhydroxytoluene
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Tab.1 Information on related substances of dibutylhydroxytoluene
£ TEE AR AT R Eline) gz
(No.) (Specified impurity) (Manufacturer ) (Batch No. ) (Purity/ % )
77-1 1] 13 (3-methylphenol ) EHRENSTORFER (990433 9.5
772 XFH 1y (4-methylphenol ) EHRENSTORFER 111804 9.0
773 2507 Fe4- HFLIE (2-tert-butyl-p-cresol ) TCI ZN6WJ. AF 98.0
774 2507 Fe-5- FHFLZE} ( 2-tert-butyl-5-methylphenol ) TCI DMRLEF. PN 97.0
77-5 2,6- 0T IR (2 ,6-di-tert-butylphenol ) [E 25 P AR A PR A 7] 20190308 98.0
776 3.5- T F4A- R ER R (3 ,5-di-tert-butyl 4-hydroxybenzoic acid) TCI GKO01-OMZJ 98.0
77-7  3.,5- KT REA-FIGRHIE (3 ,5-di-tert-butyl 4-hydroxybenzaldyhyde ) TCI FIK02-ANJS 98.0
77-8 4-FEFL3- 80T HRH gk (4-hydroxy-3-tert-butylanisole ) TCI QKRIC. AN 98.0
779 4,6-FUT Rem]H 3 (4 ,6-di-tert-butyl-m-cresol ) TCI WBTBF-KT 95.0
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KA N bE Sk R G A A RE RS N 3 T8 A
(250 mm x4.6 mm,5 pm BEALCHEAH ) 5 I S AH B
CNE-5% B TR s WK (65:35), it i 1.0 mL -
min "' K N 278 nm, PEREE 20 WL, 43 AT ]
Sk AL VR BR BRI 2 o
1.3 RS R

USP43 DL sl AH L5 -5% BEBRR IS e (65:35)
VR R R TR R B, R IR PR B 8 A
fift , BOSERE RS A
13,1 XFRRSIAM RSB PRI IR 50 mg, 5
mL S, N NG IE MRS AR N SRR R R
I FRs), BIAS AT A S A (10 mg - mL™")
1.3.2 ZRFxf MG E &1 KB PRI 221 ~ 279
2510 mg, 458 50 mL B, N 205 =, 8
PR N CRER R E 21 #85), B4R 221 ~ 779
Xt B A 4570 (0. 2 mg - mL71)
1.3.3  ZRJntRE M A% I R 221 ~ 779
X IR A TR S 1 mL, 4300 B 20 mL B, N2

1.3.5 el s = T IR AR RTE O
BRI IE S T i RBRE i PR Y TR
10 mg - mL~" o RS B FR UL X VA VO i, i 2
VAR R R LR B 29 10 mg - mL T IR
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_ . Tab. 2 Information on different chromatographic columns
i R 2R 0 B RS, RIS 271 ~ 779 X BRI TR
(10 pg - mL ™! ) s i o Firk
N e S v ( Number) (Column) ( Specifications )
L3.4 REUEFVERR R 5O I i P 1
N = 1# Waters Atlantis T3 C18 3.0 mm x 150 mm, 3 pm
mL, & 100 mL & ¥ LIEMBEEZE A
;EF' i, ﬁ[lﬂ \Hﬁ i B /i ’; s ’jﬁ‘:j ° 24 Techmate C18 CFJ-STII 4.6 mm x250 mm, 3 pm
R I 2 mL, B 20 mL SRR P 500 4 A 3# Agela Venusil MP-C18 4.6 mm x 150 mm, 5 wm
271 ~ 779 XIS E A WA 1 mL, B [W]— 20 mL & 4#  Agela Venusil MP-CI8 4.6 mmx250 mm, 5 pm
M A ERBEREZIE B BN RS TG 5# Angilent ZOBAX SB-C18 4.6 mm x250 mm, 5 pm
?@i( %éﬂﬁ}i@ﬂg 10 g HIL_I ) o o# Sheshido MGII C18 4.6 mm x250 mm, 5 pm
R3 FRERAES BHARILE
Tab.3 Comparison of separation effects of different chromatographic columns
ERER(Column)  ZZ-1/722 778 776 72-3/774 727 779 775 EWSY(BHT)
FEXTA B8 5[] ( Relative retention time)
1# 0.13 0.20 0.22 0.29 0.39 0.67 0.77 1. 00
2# 0.15 0.24 0.26 0.32 0.43 0. 69 0. 80
3# 0.12 0.20 0.22 0.29 0. 40 0.67 0.78
44 0.12 0. 20 0.22 0.29,0. 30 0. 40 0.67 0.78
S5# 0.12 0.19 0.21 0.27 0.39 0.63 0.77
6# 0.13 0.21 0.22 0.29 0.38 0. 66 0.78
43 B )& ( Resolution )
1# / 5.5 1.0 3.7 5.1 13.3 3.9 7.8
2# / 8.8 1.5 4.0 5.1 9.3 3.8 5.6
3# / 8.8 1.7 4.3 5.4 10.2 3.1 5.1
4# / 15.5 3.0 7.9,0.6 9.0 18.5 5.8 8.9
S5# / 11.5 2.5 6.0 10.0 17. 4 7.3 10.0
6# / 12.5 2.2 6.7 7.9 18.7 6.2 9.2

7 (note ) - 1] Y 83/ X6 HH 3 76 1% 22 48 P 015437 ( m-cresol/p-cresol cannot be separated in this system)
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Fig.2  Comparison of separation effects of different chromatographic columns

2.2.2 R ERE  USP43 A ) o A7 = AN TER (R 4), TR R R KA
SEAE 275 nm K TR, (P EZG)2020 AERR S 279 nm, 5 278 nm 3T ZZ-1 ~ ZZ-9 7278 nm i K
FMELE 278 nm P KRR . AR SR PDA KGN A BRI, AR R i (1 55 A BT, O R A
AH7E 200 ~400 nm JEFE A X FIEMEE E A2 BgEdE T MK 278 nm,
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Tab.4 Maximum absorption peaks of samples and specified impurities

77-1/712  71-3/714 77-5 77-6 777 77-8 7279  EH4r(BHT)

YN LIS ES

(Maximum absorption wavelength/nm)

290 280 276 259 287 290 284 279
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Chromatograms under different flow rate (A), column temperature (B), and mobile phase (C) ratios
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