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General considerations on the forced degradation
studies of chemical innovative drugs

XU Ting - ting, ZHANG Xiao — hua”

(Nanjing Chia — Tai Tianqing Pharmaceutical Company, Nanjing 210046 , China)

Abstract ; Compared to chemical generic drugs, more attempts should be made for chemical innovative drugs in the
identification of major degradation products, the exploration of stress testing conditions, and the mutagenicity study
of degradation products due to their novel structures and unknown degradation pathways. At present, many litera-
ture reviews on the forced degradation studies of drugs have been published, but there are almost no specific
discussions for innovative drugs. This article is intended to discuss the identification of major degradation
products, the exploration of experiment conditions, and the mutagenicity of degradation products based on the
related literatures and research experiences in order to provide some references for researchers.
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Tab.1 Rate of degradation ( relative to 25 °C) estimated according to different E,
] AHXT A A7 % 3R (relative degradation rate)

e E, =12 kecal - mol ™! E, =17 keal + mol ™! E,=19.8 kcal + mol ™! E,=25.8 keal - mol™'  E_ =29.8 kcal + mol ™!
25 1 1 1 1 1
30 1.4 1.6 1.7 2.1 2.3
40 2.6 4.0 5.0 8.1 11.2
50 4.8 9.2 13.3 29.2 49.3
60 8.4 20. 4 33.7 97.7 198.9
70 14.3 43.2 80.6 304. 8 739.8
80 23.6 86. 6 183.6 891.2 2 554.7

TE 33 d(180 d x2.6 +14.3 =33 d) ,60 C F it E
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Tab.2 Judgement of major degradation products
I 5E AR UE (judgement criterial )
Ik R BA B E3
(clinical peri ] oI R R 74 1 LG A1 LA = B L)
clinical period) (resource)

(ratio of largest degradant) (ratio of total degradant)

i T 2 11390 BRI B (preclinical to phase 2)  JBURIZ5 ( API) >25% >10%
#131 (finished drug product) >10% >10%
1 1 % NDA (phase 2 to NDA) JEUREEG (APT) >10% >10%
%17 (finished drug product) >10% >10%

VMR, A 0T A B Oy SRR, N HEA TR IR B T Bl e A s O R AG T 25 A
UL (25 1% 25 My A7 NDA AR, 2000 F NgEAT  PAREAR 1 2% , e 9 o 3 A 4o 6 v o7 R A% 5% ~

B (16. 7% , KTBRIE 10% ) .

J3—MJ7 6 ICHQ3A (3B Hy fif) 2 i R 5 5 il
AR it 1) S 5 BRPE AT 1 SRR, — A Xl ey ik 1] 4% o
I o I HE T IR B R L 15 G, ABUE e R ]
PRI 12088 5 T s 45 40 °C/75% RH JiCE: 6 > H

10% , 235, R ERATE I 2.5 ~ 5 1%, BUHL R ER
AR 5. 25 1L ICHQ3B H iy M5 5 [ O HE 5 3 5 LA
FHRLIR S AG IS, JU ] L2l S o o o3 e v ) 2 5 PR
(#%3),

x3 ET ICHQ3B %7 [R#E H HU58 HI PR R LS E R
Tab.3 Proposed identified thresholds for the forced degradation based on identified thresholds from ICHQ3B

K H ICHQ3B i % fi T A S B (R 1%~ 5% ) St 1 B B (AR 5%~ 10% )
( maximum daily (1D threshold from (1D threshold derived from ICHQ3B for (ID threshold derived from ICHQ3B for
dose ) /mg ICHQ3B) /% stressed samples degraded 1% —5% ) /% stressed samples degraded 5% —10% )/%
>2 000 0.10 0.25 0.5
>10 ~2 000 0.2 0.5 1.0
>1~10 0.5 1.25 2.5
<1 1.0 2.5 5.0

T BEULBA R, e R IR, 0 i i B sl 4
FEfR T 1%~5% &S5 ARE R 0.5 ~2.5 7% B
HE KBRS 2.5 A%, DA I R AR 48 E R A
ICHQ3B %ERRI LA 2.5, it , 3 A 71 i Kk H 7 &
800 mg, 7 /& ik B fig (70 °C, 11 d) '~ 5 i o & 1
40 °C/75% RH JiLE 6 A H ik B 1 8h J1 2 V15, e fidt
PR 2% W BT IR, R )
h>0.5% WIREFEYI .
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()53 85 B, Zead VEAS B a2 1) 32 2 B8 fit = 1 3 5 R
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TIE, 00 32 R fift 7 0 e e 08 K, A AT R o
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*4 EMAKRP-HPLC EzhH%E LC -MS FREm
Tab.4 Substitutes of commonly used RP — HPLC
mobile phases in LC - MS

RP — HPLC gl pH  LC - MS JE L AR

s

(pH of RP —HPLC (volatile substitutes -
(concentration )

mobile phases) in LC —-MS)

5.5~8 Hi #2344 (ammonium acetate ) 10 mmol « L~

4~5 Ji1 (acetic acid) 0.1%

~3.5 HA % (formic acid) 0.1%

<3 = &1 (trifluoroacetic acid ) 0.1%

TR0 BT 2y, 48 T A R A T W) A0 A i a5 A
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