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Abstract

Dimethylacetamide (DMA) is an important aprotic polar solvent widely used in biopharmaceuticals,
chemical synthesis, and spinning materials. With the expansion of its application scenarios, especially
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in innovative drugs and novel formulations, higher requirements have been placed on the purity,
impurity control, and safety of DMA. This paper systematically reviews the quality requirements of
DMA in different fields, key quality attributes (such as moisture and related substances), detection
methods (including gas chromatography, high-performance liquid chromatography, chromatog-
raphy-mass spectrometry, and thermal analysis techniques), and research progress in environmen-
tal and safety aspects. Currently, China has not yet established a dedicated quality standard for DMA
as a pharmaceutical excipient. Existing standards mostly refer to foreign pharmacopoeias, which
lack specificity in impurity control (e.g., genotoxic impurities like NMA and thermal decomposition
impurities like TMA) and are insufficiently adapted to domestic industrial practices. In the future,
it is necessary to establish a scientific and stringent quality standard system based on Chinese tox-
icological data and industrial realities, thereby enhancing the overall quality and safety of DMA and
supporting the high-quality development of the pharmaceutical industry.
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1. 5|18

TR 4B ((Dimethylacetamide, 4 FR: N,N-— 3L 2 BE %, 465 DMA, 465 3X: CH;C(O)N(CHas)),
SRR 87.12g/mol [1], RILEFEIMMAR, ARISESEK, feb5K. B, B BR. K. &R AT &L
GYEANIBFNERIRG, Bl EM o Finth, % RAEAER PR . 1883 4 HEE L5 5K Carl
Schotten A1 Eugen Baumann /& L & Aol 7 BE s A0 AE FH vl DA (0 & e (2], T S B ETE A2
%:T Schotten-Baumann g N A& HiSk, HJFREDN OBEEM ZF ik, HZBECNT, A= s
% - DMA FAT #ERE PELF « T AR 5 A R AN S M o R e SRR T3 ARV 75 AL ), FEAE IR 2
WA MR 2 5UAH T Z N H .

DMA [PJii S X 2472 e RE . A= IS i A B2 . B DMA RSN E, X
AU RBTE R B PR A T B AR I SR AR R A, AH O EARAE AT SRR E . AU
FHAURESR ok, S R & M A B R T MRS 2T E4ERE, Hidd DMA BiEARER
Wik, HA 5 R R E R

2. FEIMFASIEFHREER

DMA 7EAN[FI R 375 RIEIE R AR E R, AR SHR IR B rkd] € A &R i &
Bhr, DMRIELERE. FFREa.
2.1. £YEH

TEEEZG A7, DMA JEHAEREFEUR AR, Tz FRIBErask, S22 M4 r=3]. /BN
WA, SESAVIARIML, =i m AR EREER. —HEOBRGTAEE R
M EEAR S, B 12 B T 299 (R R ) 46 A LA R S, Rl TEDUAE R DR 2 i A
H1. DMA T4 1 LBt RS Y TR TT R ET AR B (SARS-CoV-2) 3 2 1 B (Mpro)f il 71, 1Cso
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EARZE 8.53 uM, 1/ DMA EHUREE 25 et R m i S A, 0 JLali e, R il JAE AR Vs T 3
FE 3K [4]. Nomiyama 5 AN[S|MIAFFTIEH, EZH DMA K, FRINEHIGCRLTMAIIE, R
Cd. Pb XKHEEJE LA N-FEE LB G B85 MK, BECEE o S A dE I N e R A% 5 A PR 5 )
PiplFlFEH B . T DMA [ 4% A7 75 -5 25 R BV 2% i (Genotoxic Impurity, GTIZ /R &5 M AHALZE ¥, AT RESI
EEUE . BORAR. BURARSEBEEIE[6] [7], X HAT SIS A Al A L

22. I AR

DMA & 3 FAAEA WG B RS BB (R 7], FL o 0] s B = S F P W Al FE A6 4 B R e o 3R]
Tl br#E T/ZZB 0978-2019 FsE 1 Tk A = F Ik 2k i L FR e A DK B A SR AR 7=, E 2R T34
G4 T eT A Ky . SRR 8), RIS JLAl > 99.95% 1 sk & (b & il S B 3R )
Je . JEZTEEE[9]LL DMA NREEER], 7E SOCL/DMA & & R A7 AR B Vilsmeier W7, SCHL T 2K R
o lig S HATAED = E i, SRR B DMA IAERERR >99.5%, HIJCHA R 2 0, A ReORAIE R M. 1)
ARG R . Le Bras ZE[10]/0WF At —PAESE, DMA H it 8 P 24 R 240 S A U S B R
HIAL T.2% DMA (R JEHH)EHIE <0.001 mol/L, AT ZERMEILME T FkSHE R #4645

2.3. Gzt

RN G LT Y 7 22 () B VE LA DMA, "B X i 22 RN « WA 21 54 DL e e X B 4T e
RESZMIAR K. ZEIAVESE (11 SO R IUA T R G A1 4 & 1) DMA 75 2 46 > 99.8%. 7K4r < 500
mg/kg, A BEHI & RN . BRI L4 4, 1208 75 IR T A R DMA 0% B iR bs, AN
BREAEAT ML B o B P 3R it 1 AR ¥ - Bao 25 N[ 12T & 1) GC-MS il 3 [F] 25 46 97 22 ) DMA B E7K 43
B BA AR AL T, AR DMA F) 4 TH % S 3 i ER i T HoR SC  7E 9 24 AT Ik, FREiAT GB/T
41418-2022 [EFbrifk, e K HEAH/N, N-Z HE 2t iy 5 (845 X6 A0 75 7 e R B 4T 4R IR 50
FILT4e& B, iZbRUE B ESR DMA (5 & 50 2 20 CH 2 EAE 0.940~0.944 g/mL, HFEIEIA, L
Fli DMA 40 B2 AN BRAR J5T 52 0 21 4 R [13]

3. XRERM

DMA JFt A% L2 2 FE RIS HE 2% T IORSHEIE 2, L rb Kk 23 DL S A LS o A R M HL I 28R (K 2%
B, RHBEI IO

3.1. K9

DMA 57K %, HAGESHBE, RO NTPBK, MEKSREE BN J7 22 MESE T2
KT, FTLAKS & DMA Ji &35 6 1 B ebr e —. RIE T = FEE LB ME T/2ZB 0978-2019
e K &8 <0.010%[8];  (RRIMZGHL) (EP11.3)ERILK S <0.1% (FEdhE 0.100 ) [14],  (HAZH
HEARAE) (JPE2018) EARIAMA/K 7 BRAE, (E0 ™ i fifi AR PR B B 2R [15]. Tolk X174 DMA Bk & &
BORIEHE N <200 mg/kg, MERLTAE. R4 mumt B 5 22 T 24, DMA VERTHIFREE T %
FERIBAKAL TR, Shph 2 =Bk BRAEEE N[ 16138 H 73 1 /K, H DMA 7K& & M 10000 mg/kg P2
200 mg/kg LAN, % Langmuir JFAREIAESS, WH-FATEEE AT EEVE S, v DMA K3 HilF R S R .

3.2. BXPR

(B Z58L) (EP1L.O)HLE T DMA KA SRPBI(E 1), HEERIFEEFEE 5 M AR AT Rg o]
ANHZR & R EPR Y. BEER . WD) MR 2,2- 5N N- S A, PR
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B 40 N-FH 2 L BEIE(NMA) SR (ILIE] 2), 3K SR2% 5T 22 SR 7 iy P BE 17 R 24 4 A, JLBRAB AR HERS 15 2]
BE— W . BREG[17 )65 BURFERRE TR HORAE DMA-KAR R 7B R, 0k T DMA MIBSER I s 287y 85 . Xl
FHFEEN[18132 F] LC-MS VEXf 3 Hi 5 Afi vt 2,2- —5(-N,N- " HI 3 P fiEc i) & B kAT 7 E, 207 iR H
BREZAR, JEFEPESR, 43P 25400k DMA HIRA SR M R0t 1R HR, R L2529k DMA 245t fR(EAR
HEFFLLTE® . ITLEAEoR, XTI DMA ZR izl (4 2t — D3 fE, Le Bras fERTFL AT, DMA {E RN
BRI 2742 NMA 25574 . Nomiyama 55 N [5]4 0T 5 2 A B 322550, 1ESE T DMA KI5
SSRGS, B9 NMA 7EAR A B RBUE TR b, e i bn e B n i)™
PIRIBR BRI HI R, 4 2 FURME R A BOE SR B 13 B2k 4 .
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Figure 1. DMA and its related substances
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Figure 2. Synthesis pathway and degradation pathway of DMA
[ 2. DMA M& ISR RFERRIRE

4. MRERE
DMA JEfREEE, (HA] G WpIGE A J RIS NARIRIL, Jhee R 40, BTAESEAs 57 AEBEEH . B
60 2 R VA L AR e RN s B AR, A S0 A 7 v e o S84 R i o S84 S L) S B8 547519
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[20]. ARIBIZH 2 5% 5 AR 00— 2387, DMA 240 (025 P450 B RS 421 NMA &+
A AR, RS TR AR A R A S 0 SR, TR 25t IL R JEURL 24 1 B b v
A1 DMA 5B BRME[20]. BRMPFREG A, RO SR EE Ak DMA v] 51 R W2 et 8, EER I DI aedi
O IHAERDIR K B ARG, PR NMA AT i O A br S T R85 [ 19]. TR 2120 BE K
£ DMA Wi A, 48 H TAERREE B0 HoR R 2, RE O P A briE 2L IH 7 DMA FIRS
(YIS Y 25 VTR P 5 A (R B R VPUR B, SO AR 7= 22 R 1 T 2 A P B it TR . L TR K4k
ShaE i, A E R M UK, BRI AR B 1 o%HE . 2K 452216 DMA Tk &
IK BB ARTTIEIEAT T 4598 o WRIEIELE[23]TF K DMA /KGRt abF 7, 1EBRAGEARRHEG B EZL T
17k DMA JE/K )T B R A T S i dh -

5. BN E

DMA )5 ScAm R FUAR 25 SR e vt S ARG T B, X B4 i 3 45 S (it Bt I B FH B
K, AR 5T DMA RIS 1 2 FERIAR D05 T DMA 78 25 B2 T 7 S0 it o (¥ 5 B
EIRAEVIDR 257 dh K e VE R, SR R, BACRGAEY M o RRIIER” . A
i3 & AR BN E R BeRE (CPRANRIEHMEZ ) 2025 FRIUAR24], H AR 87 %
R 5927 LAz .

5.1. SHEBEE

GC £ T DMA FREA BRI, e mEE, Edce. W8S N[25 15 w3 ih 28 —
PERLZRIN TR SR, 500, I3RS BRI R IX A T X hsR A, BB 2] DMA s, m&is
BB T, SRR 2 I NI e MR s Al v (i A (DB-WAX), FERETHE, ¥Iih 80°C, LMiBTt
MF] 180 CLR:F 3 7r%h, KBl DMA S5ILAFVAFIRIA 24050 B, RS BA 250°C o 17 VE 2R MEAE 5%
ZBR2 > 0.995, FHEIKFIL 96.40%, RSD L 0.87%, AEAER. w5, REHIMHEA, AMOGEH TR
e il 2E —4hJER 2 DMA BB (8 SN, TE IS AUE DMA 5B it 1 i S IE AR 2% . D5
AN 318 GC VERTH T S IR EA I h DMA B BF RS HEN 2, A B- I e 28 B A 10 o s o]
PROE T ATEERIR T R . GCIVEBAEMHE . DB R0R . AL, & H T DMA 5% 5 &5 JUR il (an J5oRH2 |
= %), BT T AP oo g 7 ik

5.2. S¥AHEGIEE

HPLC V£ 0] H kA DMA s th & 5 2 45, BRI RE Y], [RIN 8 G GC VL BREHEFE 5 R (il
FEVG RGOl PRAEHEEE(26]1 DL N - 7K(5:95) it aNAH, Frillik K 205 nm, SEIL T MBGENT#E 5 DMA
5 R I el N- e e B ) [R5, bR BICERTE 95.13%~103.99%, RSD < 0.67%, 334
A E 2GS DGR, AR, TR ML, REEUE S, REE L. MK DMA A AT
K@ BCRA EEE, TRRAE %, BRI IR R A 5 Sl g, A BRIA 0.11 mg/L, K% FE ARl
R R KA AR E27]

5.3. BiE-BRIEEBKASA

GC-MS. LC-MS iXZKBHEAR, REUEFIEFEMARE, AJRE DMA NS4 H a4t T &2
FB. GIMEEN[281i2 H GC-MS/MS 5 S Huhi @ [k 1 DMA BR B AT e, i b 2 4
FEFHET I AR . Yamamoto S5[291E 7 1 =y RGBAH €35 - 53 BR T V2 (HPLC-MS/MS) Il & A\ A4 JR ¥ H
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DMA B4, 8 QR PPAG DMA FEA A I ERUKT, St BR25 ] DMA (5% B BRAE R 45
EACH BRI R, BT R 2 DMA S BN T 0.08%, B 254 AR ME LU SR 7N
P RS R o DA P 20% R )8 1 7 2 5 33 B2 R BUEL(TTO) B U, KA HPLC-MS 5 iy REE 1
ARSEHURE SRS, 925 DMA BUEEHI St EoR SR [60]. Hil S RE DS, SRR
BRI B 177k, JCHGE T TN B 259U I DMA B = M a5 B NMA, (B A
BAER R, ANEM T H LS

5.4. BOHRAR

Koninckx E. J.ZF[30]2K I IIE & #UL(ARC) 3L 25 & PC-SAFT RS 7 FE AR, 1IESE DMA f£ 280°C LA
& BERO AR = FI(TMA, & 66.5%~72.7%). CO, ) CO, BAHf T 280°C~390°C I [ 4 il S 44
A RGE R, AEin LE T DMA AR G5 A OCE R, @ UUHE I TMA < 0.1%[ FRAE ASEAMR#E TS
M.

6. AR R BRI

DMA 1ENBERERIER, F TR AR . sEEARE, Tl 7). T, sifE Bhis 7
F iS55, FDA fbvf T S w70, /EAZAsErE T &R, Az, <esy
Yo RN K Z) 5B R 2 A R O R R IC A R O 2 ZTES31]. BT (hEZ)
2025 R (EEZ M) (USPYBUATHRAT CHAZ R 7Y (P18 ARWH ZmFr, EP11.3 & (HAZ 4
RHARTEY (JPE 2018) 1038 — F & ZWER%[14] [15]. EP % & IR AL Z7R %500, BRI, BlE, B Wi (GC 7).
RV, KOZEHE, LHREMED. JPEIS %E IR X5, BE, EL&E, ik, Ko, SEllx
GTH . B MR E T T TE X 2 4R DMA 1 EbrdE, FAFRHE(T_ZZB 0978-2019)Z I i E 4t T
FRUE(HG_T 4470-2012) 5@ AN . BREE, WAL, Bk, mSER, HF8EIESE, Fxe b Tr=mimiEEy
PR 7=, B2 HZ AN, SEE N2 SR E SN HEP1.3), HHEXEAZ, tHRGEH
Fif %o 56 IR B 1 2% 5 (A0 NMA) R FA R 2% R (01 TMA) 24z Bk . (R, A 0 B4 & v [ 2 B2 40 5
POV EEBR, BT A 0 R AE H L L Jm Al 72, AN AR Sk B 4% ol 2 RS o [T o o 6 24 5 Y
B R R, TR S ER T SR, AR A S AR S B H R R BRI E S
4. DMA 1EAE 20 Hk, BEoR PR R P Xt 24 F ke o7 F AR e 3 R bt 45 & Bolhn e 5l
BMME R, MHE AR, KSR, BB SENE. BB, TERE. WMED RAE N
BRGROIIEIE ST, WEAETE E R 2 R Z DMA SFh i EbsiE, S Thaet:
FRFR SRR IR S A TR ], A Bh TSN A AR A I 5 2 PR AR K, AT A2 7= L AT 7 2K

JREMER R R SR OB S, SIS EESN RO ER, 45 B PR 3 DL R
MRS, W “SEREZSH RS TERE” WisfEk R, 5l T2 E5RE%ER, #44
R RHRAR B, Bl B BRI mT B, Sy e [ 245 ) 7)1 1 [ s i kot e R B

E&mH
2025 4 E 5 25 bR dERIMAE T B 7T IR E(BZ2025110).
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