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Introduction: China Regulation Reform

ü China regulatory new name: National Medical Product Administration (NMPA) as per 
September 1, 2018.

ü July 27, 2018 announced the launch of 60-day clinical trial filing system. 
ü Priority review for innovative drug candidates; Accelerated approval for the selected 

medicines with high unmet medical need.
ü After July 2015, the NDA approval takes average 1.5-2 years versus 5 years in the past.
ü The clinical study protocol approval reduced from 14-18 month to 6-9 month.
ü Strong emphasis on data quality and standard
ü Regulated Bioanalysis in China made significant progress in past three years, quality is 

approaching to the International standard
ü Phase I and II clinical studies in China in parallel with global development, high quality data 

generated in China will support global filing.
ü CFDA(former name of NMPA) joined ICH in June 2017. Implement reforms to align China’s 

regulations with global standards, i.e. ICH guidelines. It will also accelerate global 
development and marketing process by following the same requirements.
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Major China Guidelines for Regulated Bioanalysis

Ø Dec 2011 CFDA Guidelines for Clinical Trial Bioanalytical Laboratory 
Management (Interim)  关于印发药物临床试验生物样本分析实验室管理指南
（试行）的通知 http://samr.cfda.gov.cn/WS01/CL0844/67395.html

Ø 2015 China Pharmacopeia, Guidance for Bioanalytical Method Validation 中
国药典2015年版生物样品定量分析方法验证指导原则
https://www.drugfuture.com/Pharmacopoeia/CP2015-4/363-368.pdf

Ø July 2015, CFDA Announcement of Main Consideration Points for Clinical 
Data On-site Verification 国家食品药品监督管理总局关于发布药物临床试验
数据现场核查要点的公告（2015年第228号）
http://samr.cfda.gov.cn/WS01/CL0087/134440.html
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Selectivity -Analyze blank matrix from at least 6 individual subjects, spike

individual matrices at LLOQ.
-Investigate selectivity in lipaemic matrices at least one source of 
matrix, haemolysed  matrices at least one source.
Criteria: 
-no significant response is observed at the retention time of the 
analyte or the IS in the blank sample.
-Response detected and attributable to interfering components 
should be ≤20% of the analyte response at the LLOQ
-≤5% of IS response in the LLOQ sample  for each matrix

-Using blank matrix from at least 
10 individual subjects, spike the 
individual matrices at LLOQ and H 
QC.
For >80% of source, response of 
the blank samples should be 
below LLOQ, spiked samples 
should be +25% at LLOQ, +20% 
at H QC
-investigate parallelism for 
endogenous products. 
-Investigate selectivity in lipaemic 
matrices at least one source of 
matrix, haemolysed  matrices at 
least one source.

Chromatographic Assays: Same
LBAs:
-spike at least 10 individual 
matrices at LLOQ and ULOQ.
For >80% of source, response of 
the blank samples should be 
below LLOQ, spiked samples 
should be +25% at LLOQ
-Investigate selectivity in lipaemic 
and haemolysed  matrices at 
least one source.
-Parallelism for endogenous 
products. 

Specificity Ability of the method to detect and differentiate the analyte from 
other substance, including its related substance  e.g. 
metabolites, isomer or concomitant medications etc.
Criteria:
Response detected and attributable to interfering components ≤ 
20% of the analyte response at LLOQ and ≤ 5% of the IS 
response in the LLOQ sample

Accuracy of target analyte at  LLOQ 
and ULOQ should be investigated in 
the presence of related molecule at 
max concentration anticipated in 
study samples. Response of blank 
spiked with related molecule < LLOQ. 
LLOQ and ULOQ +25% of the 
nominal.

Chromatographic Assays: 
Not listed separately

LBAs:
Same

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)

Matrix Effect -At least 6 lots of blank matrix from 6 individual subjects,
less than 6 lots is acceptable for rare matrix.
-At least 3 replicates of L and H QCs
-Accuracy and precision  ≤15% in all individual matrix lots, 
-Evaluate patient or special population  e.g. hepatically or 
renally impaired 

Refer to selectivity. Chromatographic: Same
-At least 6 lots of blank matrix from 6 
individual donors -At L and H 
concentrations 
Haemolysis and Hyperlipidaemic 
matrix.
For each lot, Matrix Factor (MF) and 
IS should be calculated.  The CV of IS 
normalized MF from 6 lot matrix 
should be ≤15%. 
LBAs:
Same, refer to selectivity.

For Chromatographic and LBAs,
may consider to evaluate matrix effect 
in Chinese population if applicable.
This is CFDI on site inspection 
comments, it is not specified in 2015 
China Pharmacopeia.

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)

Calibration curve -At least 6 non-zero concentration levels; each CS can 
be prepared and analyzed in replicate
-At least 3 calibration curves should be evaluated
-A simple and adequate relationship to describe conc.-
response;
-Exclude blank and zero sample from curve parameter 
calculation;
-Accuracy within ±20% of nominal conc. for LLOQ; 
within ±15% for other CSs
-At least 75% Cal. Std and min 6 concentration levels 
should meet above criteria.
-In case that replicate are used, the criteria should 
also be fulfilled for at least 50% of the CS per 
concentration level. 
-If all replicates of LLOQ or ULOQ failed, the batch 
should be rejected from validation
-Calibration curve should be prepared using freshly 
spiked calibration standard  in at least one 
assessment, subsequently, frozen calibration standard 
can be used with their defined period of stability.

• A blank and at least six concentrations 
of  calibration standards  including 
LLOQ and ULOQ per calibration curve. 
• Additional calibrators may be used as 
anchor points.  
• The concentration-response 
relationship is usually fit with a four- or 
five-parameter logistic model. Other 
models may be acceptable with 
justification. 
Criteria: 
• Accuracy and precision for LLOQ and 
ULOQ within ± 25% of the nominal 
concentration, at other levels within ±
20% of the nominal
• 75% of calibration standards should 
meet the above criteria in each 
validation run. 
• Anchor points do not require criteria.
-Calibration curve should preferably be 
prepared using freshly spiked calibration 
standards. Frozen calibration standards 
can be used with their defined period of 
stability.

Chromatographic Assays: 
Same
It is best to use freshly 
prepared calibration
standards to establish the 
calibration curve.  If there is 
sufficient stability data, 
frozen calibration standards 
can be used.

China BMV guideline doesn’t 
have specific requirement for 
replicate of Cal Std.

LBAs:
Same

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Precision / 
Accuracy

-At least 3 runs conducted on at least 2 separate days
-Each run contains four levels: LLOQ, LQC, MQC, 
HQC
-Each level at least 5 replicates 
-Accuracy: mean value within 15% of nominal values 
for L\M\H, 20% for LLOQ;
Precision: within CV within ±15% for L\M\H, ±20% for 
LLOQ
Between-run precision and accuracy should be 
calculated by combining the data from all runs.
-Calibration curve should be prepared using freshly 
spiked calibration standard  in at least one run. If 
freshly spiked calibration standards are not used in the 
other runs, stability of the frozen calibration standards 
should be demonstrated.

-At least 6 independent A&P runs
-Five levels: LLOQ, L, M, H, ULOQ QC
-Each level at least 3 replicates 
-Accuracy: mean value within 20% of 
nominal values for L\M\H, 25% for LLOQ 
and ULOQ;
-Precision: within CV within ±20% for 
L\M\H, ±25% for LLOQ, ULOQ.
Total Error:
QCs should be ±30%, except at LOQ, 
ULOQ ±40%
The QCs are intended to mimic study 
samples and should be prepared by 
spiking matrix with a known quantity of 
analyte, stored under the conditions 
anticipated for study samples.

Chromatographic Assays: 
Same
Not mentioned about freshly 
prepare or frozen calibration
standards.

LBAs:
For A&P run, it is not
recommended that QC 
samples are freshly 
prepared.  QC samples 
should be frozen and treated 
as the same way as study 
samples.

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Carryover Experiment:

-Injecting blank sample after a high concentration sample 
or calibration standard
Criteria:
-≤20% response of LLOQ of analyte;
-≤5% response of IS

Carry-over is generally not an issue 
for LBA. However, if the assay 
platform is prone to carry-over, 
should investigate by placing blank 
after cal std at ULOQ. 

Chromatographic assay: 
Same

Dilution Integrity Experiment:
-Conc. above ULOQ
-At least 5 replicates for each dilution factor
Criteria:
-Accuracy and precision within ±15%
-In the cases of rare  matrices us e of surrogate matrix for 
dilution may be acceptable, as long as it doesn’t affect 
precision and Accuracy.

• Generate dilution QC by spiking 
the matrix with analyte con above 
the ULOQ, analysed undiluted (for 
hook effect) and diluting the 
sample (to at least 3 different 
dilution factors)
• For each dilution factor, at least 3 
runs using the number of replicate 
that will be used in sample analysis
• Demonstrate lack of prozone 
effect in the dilution QCs.
• Accuracy: ± 20% of nominal 
concentrations 
-Precision: ± 20% CV 

Chromatographic assay: 
Same

LBAs:

No requirement on number of 
runs.
Demonstrate lack of prozone 
effect in the dilution QCs.
• Accuracy: ± 20% of nominal 
concentrations 
-Precision: ± 20% CV

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Stability

Reinjection 
Reproducibility

-Stability QCs are analysed against freshly spiked 
calibration curves, freshly prepared QCs or QCs for 
which stability has been proven.
-Stability of stock and working solutions
-Freeze-thaw matrix stability
-Bench top (short term) matrix stability
-Processed sample stability
-Long term matrix stability
-Whole blood stability
-Reinjection Reproducibility
Perform at least 3 replicates at L and H QCs.
Criteria:
-The accuracy (% nominal) at each level should not 
exceed 15%.
-For NCE, can extrapolate the stability at -20C to -70C

-Freeze-thaw matrix stability
-Bench top (short term) matrix 
stability
-Long term matrix stability
Perform at least 3 replicates at L 
and H QCs.
Criteria:
-The accuracy (% nominal) at 
each level should not exceed 
20%.
For biologics,  can use 
bracketing approach.

Very similar.
Stability sample should be 
analyzed against freshly 
prepared calibration standards.
No requirement for fresh or 
frozen QCs.

Not mentioned about 
extrapolation or bracketing 
approach for stability 

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Analysis of Study 
Samples

Analytical Run

-Blank sample and a zero sample
-Cal at min 6 levels
-QCs at least 3 levels, duplicate or at least 5% of total 
study samples
-Study samples should be bracketed by QCs
-All samples (Cal, QCs and Study samples) extracted in 
the order of analysis, at the same time
-QC samples spreading over batch
-Include dilution QCs 
-BE study, all samples from same subject in one batch
-Impact of any carry-over occurs during sample analysis  
should be assessed and reported 
At least two QC fall within conc. range of study samples
If calibration curve is changed, method should be 
revalidated (partial validation)

-Blank sample and a zero 
sample
-Cal at min 6 levels
-All blanks, calibration standards 
should be in the same matrix as 
the study samples.

Same
Blank sample and a zero sample
-Cal at min 6 levels
-QC at least 3 levels, duplicate 
or at least 5% of total study 
samples
-Study samples
-Samples extracted in the order 
of analysis, at the same time
-QC samples spreading over 
batch
-BE study, all samples from 
same subject in one batch

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
Analytical Batch 
Acceptance Criteria

Calibration standards:
-Accuracy within +15% of the nominal value, within 
+20% of the nominal for LLOQ
-At least 75% of CS with min 6 levels meets above 
criteria.
QC samples:
-Within +15% of their nominal
-At least 67% QC samples and at least 50% of QC at 
each level meet above criteria
If replicate calibration standard used, one of LLOQ or 
ULOQ standard failed, curve range is unchanged
Overall (between-run) accuracy and precision of the 
QCs of all accepted runs should be calculated and 
reported in bioanalytical report.

-Calibration std should be ±
20%, except at LLOQ and 
ULOQ where the calibrator 
should be ± 25% of nominal 
concentrations in each run. 
-75% and a minimum of six 
calibration std should meet 
the above criteria in each run.

Chromatographic Assays: 
Same

LBAs:
Same

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)

Reanalysis of Study 
Samples

Reason for re-analysis:
-Run rejected because failed criteria
-IS response significantly different from Cal and QCs
-Improper sample injection or instrument malfunction
-Above ULOQ or below revised LLOQ
-The diluted samples in below the LLOQ
-Positive pre-dose, control or placebo samples
-Poor chromatography 9as pre-defined in SOP)
-For comparative BA/BE studies, reanalysis of study samples 
for a PK reason is not acceptable.
-Sufficient documents for positive pre-dose reassay and PK 
reassay
-Re-injection can be made in case of equipment failure.
-A new analytical batch needs to be prepared for all study 
samples within the failed analytical run for subsequent 
analysis.

No re-analysis of individual 
calibration std and QC is 
permitted.

Chromatographic Assays: 
Same

Integration -Integration/Re-integration define in study plan, protocol or 
SOP. Any deviation from the procedure described a priori 
should be discussed in the bioanalytical report.
-Document integration parameters
-In case of re-integration, original and reintegrated
chromatograms and results should be kept for future 
reference and submitted in bioanalytical report for BA/BE 
studies.

Not applicable Chromatographic Assays: 
Same

LBAs:
Not applicable.

Note: Highlight difference in red
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ICH M10 (Chromatographic Assays) ICH M10 (LBAs) NMPA (China)
ISR Experiments:

-Sample selected around Cmax and in 
elimination phase
-Min 10% of study samples if less than 1000 
samples
-Min 1000 plus 5% of sample exceeding 1000 
if more than 1000 samples
Criteria:
-At least 67% of reanalysis within ±20% of 
mean of original and repeat

-At least 67% of 
reanalysis within ±30% of 
mean of original and 
repeat

Same

Documentation and 
Reporting

Detailed table for documentation at analytical 
site, validation report and bioanalytical report.
List specific requirements for reference 
standard, Internal standard, critical reagents, 
stock solutions, blank matrix, Cal sand QCs, 
SOPs, Sample tracking, Analysis, 
Chromatograms and re-integration,  Deviation, 
Repeat  analysis, ISR, communication, audits 
and inspections.
-Report in English
-BE study, include 20% chromatograms

-Report in Chinese
-BE study, include 100% chromatograms
Raw data and documentation at the 
analytical site must be stored for more 
than 5 years after drug approval to 
market.
China submission requires a specific 
report format/structure; and injection 
sequence of each batch. Also conducts 
study specific on-site inspection for NDA 
submission.

Note: Highlight difference in red



CBF Recommendations 
Ø Accuracy and Precision

CBF agrees with ICH M10:
– Calibration curve should be prepared using freshly spiked calibration 

standard  in at least one run. If freshly spiked calibration standards are not 
used in the other runs, stability of the frozen calibration standards should be 
demonstrated.

– The QCs are intended to mimic study samples and should be prepared by 
spiking matrix with a known quantity of analyte, stored under the conditions 
anticipated for study samples.

Ø Matrix effect

– CBF agrees with ICH M10, for LBAs spike at least 10 individual matrices at 
LLOQ and HQC. For >80% of source, response of the blank samples should 
be below LLOQ, spiked samples should be +25% at LLOQ.
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CBF Recommendations 

ØDilution Linearity, CBF recommends:
– For Chromatographic assays, QCs for planned dilutions, 5 

replicates per dilution factor; Accuracy: ±15% of nominal 
concentrations , Precision: ±15% CV 

– For LBAs, perform similar experiment as Chromatographic assays, 
also demonstrate lack of prozone effect.

– Should clarify the statement “for each dilution factor, at least 3 
runs using the number of replicate that will be used in sample 
analysis.” Our understanding is one run is sufficient for each 
dilution factor.
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CBF Recommendations 
Stability
Ø CBF agrees with ICH M10, For NCEs, it is considered acceptable to extrapolate the 

stability at one temperature  (e.g., -20oC) to lower temperatures (e.g., -70oC).
Ø For biological drugs, it is acceptable to apply a bracketing approach.
Ø We welcome the statement regarding “if stability is established at one facility, it does not 

necessarily need to be repeated at another facility”.
Ø Stability: “If the concentrations of the study samples are consistently higher than the ULOQ 

of the calibration range, the concentration of the high stability QC should be adjusted to 
reflect these higher concentrations.”
Although this could be done by setting up LQC, HQC and Ultra High QC as stability 
samples during method validation, for some new compounds, sample concentration 
range is difficult to anticipate.
This statement implies that some of the stability work should be repeated after at least 
some of the clinical sample analysis become available and analyzed. In practice, this will 
lead to significant delay of the study particularly for new drug. Also any instability of test 
article would be more obvious at lower concentration. It might be useful to consider the 
practicality of such requirement.
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CBF Recommendations 

Ø Cross validation: “should be assessed by measuring the same set of QCs 
(low, medium and high) in triplicate and study samples that span the study 
sample concentration range (if available n≥30) with both assays or in both 
laboratories.” 
It may be useful to tune down the requirements (QCs + 30 study samples) 
to recommendation considering the hurdle of sample import/export, ICF etc.

Ø Validation Report and Bioanalytical Report, for comparative BA/BE studies, 
100% chromatograms of original and reintegration from accepted and fail 
runs.  Should randomly selected chromatograms from 20% of studies 
submitted in application dossiers be sufficient?
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Summary

Ø Regulatory reform is reshaping China’s R&D ecosystem. China is 
establishing the regulatory environment with global standards for drug 
development

Ø Majority of requirements from ICH M10 and China BMV Guidance are very 
similar.

Ø Minor differences exist between ICH M10 and China guidance, as well as 
submission requirements due to local Health Authority requirements and 
historic reasons.

Ø ICH Guideline will help harmonize regional guidelines and support 
streamlined global development.
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Thank You!
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