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Welcome to the DDG Online Meeting
• DDG Online Meeting number 23, third in 2016, and
•
•
•
•

now in our 6th year of consecutive meetings
Worldwide users group for dissolution chemists
Free, on-line, interactive bulletin board
Provides annual and regional meetings around the
world
Place for practical answers to everyday questions on
dissolution
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DDG Mission
 The mission of the Dissolution Discussion Group (DDG) is

to provide an independent forum to freely discuss the
practical issues which challenge the pharmaceutical
industry and affect the day-to-day task of developing,
validating, and performing dissolution tests and related
chemical analyses.
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Previous DDG Online Meetings:


























May 12, 2016: USP <1092> and its Impact on Dissolution Automation
Feb 25, 2016: Dissolution SOP’s; Do What You Say and Say What You Do
Nov 12, 2015: FDA Draft Guidance; Dissolution Testing and Specifications for BCS Class 1 and 3 Drugs
Aug 13, 2015: Breaking Bad…Dissolution Habits
May 14, 2015: Crosslinking of Gelatin Capsules and Dissolution
Feb 12, 2015: Dissolution Method Development Considerations: Part 6 – Intrinsic Dissolution
Nov 13, 2014: Dissolution Method Development Considerations: Part 5 – Alcohol Induced Dose Dumping
Aug 14, 2014: Dissolution Method Development Considerations: Part 4 – Time Point Estimation
May 15, 2014: Dissolution Method Development Considerations: Part 3 – Challenges for Poorly Soluble Compounds
Feb 06, 2014: Dissolution Method Development Considerations; Part 2 – Media Volume and Sink Conditions for App 1&2
Nov 08, 2013: Dissolution Method Development Considerations; Part 1 – Filtration Requirements
Aug 15, 2013: Operational Checks; Enhanced Mechanical Qualification Requirement - At Time of Use
May 16, 2013: Deaeration of Dissolution Media; What’s All The Hot Air About?.
Feb 14, 2013: Thinking Small - Challenges with Small Volume Dissolution
Nov 15, 2012: Suggestions for the ASTM E2503-07 Dissolution Apparatus Mechanical Qualification; 5-Year Review
Aug 16, 2012: Use of Enzymes for Dissolution Testing of Gelatin Capsules
May 24, 2012: The Role of Dissolution in Quality by Design (QbD)
Feb 16, 2012: The Dissolution Method Transfer
Nov 17, 2011: The Dissolution Laboratory Audit
Aug 18, 2011: Do f1 and f2 Tell the Whole Story?
May 19, 2011: Best Practices for Success with the USP Dissolution Performance Verification Test (PVT)
Mar 15, 2011: Mechanical Calibration: ASTM vs USP; Impact of ICH on Dissolution; QBD and PAT
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Today’s Panelists:
 Bryan Crist – Agilent Technologies, Inc.
 Ken Boda – Agilent Technologies, Inc.
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EUROPEAN MEDICINES AGENCY
REFLECTION PAPER ON THE
DISSOLUTION SPECIFICATIONS FOR
GENERIC ORAL IMMEDIATE RELEASE
PRODUCTS (DRAFT)

Scope
 Deals with immediate release products defined as at least

75% of the active is dissolved within 45 minutes.
 The paper discusses the suitability of the dissolution
method and specifications for in vitro dissolution of IR
products
 Specifications should ensure batch-to-batch consistency
and signal potential problem with in vivo bioavailability

European Medicines Agency
EMA/332805/2016 Draft
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Scope
 This paper does not discuss:
 Dissolution tests in three different buffers required for
bioequivalence studies
 Tests required in support of biowaivers or BCS for humans
or veterinary products

European Medicines Agency
EMA/332805/2016 Draft
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Test Method
Development of Dissolution Method should be robust,
reproducible and discriminatory to assure constant product
quality and detect altered product quality attributes which
may affect in vivo performance. Method based on:
 Physio-chemical characteristics of the API
 Intended dosage range
 Assured sink conditions
 pH in physiological range
European Medicines Agency
EMA/332805/2016 Draft
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Test Method
Media:
 Surfactants should be avoided but if necessary, minimum
amount may be used for achieving sink.
 The type and concentration of surfactant must be
justified based on dissolution data
 Develop methods with paddle at 50 rpm; higher speeds
to be justified if needed:
 e.g. variability >20% (<10 min) or >10% (for remaining pts)
 Due to hydrodynamics (coning) or others (e.g. sticking)
European Medicines Agency
EMA/332805/2016 Draft
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Test method
Discrimination:
 Increasing speed at the expense of losing discriminatory
power to reduce variability of the results or to shorten
the run time is to be avoided.
 Speed may be increased in the case of over-discriminating
conditions relative to in-vivo performance.
 Increased speed must have sufficient discriminatory
power for drug product quality control.
European Medicines Agency
EMA/332805/2016 Draft
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THOUGHTS ON ROBUSTNESS, SINK
CONDITIONS AND DISCRIMINATION?

Test Conditions and
Discriminatory Power
 To extrapolate bio-batch to commercial batch

bioavailability, it is necessary to have suitable
specification of the API released at specified time-points.
 The suitability of test conditions for routine batch testing
should be demonstrated using batches with different
quality attributes.
 Knowledge of characteristics derived from the BCS and
finished product must be taken into account when
choosing the quality attributes to change.
European Medicines Agency
EMA/332805/2016 Draft
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Test Conditions and
Discriminatory Power
BCS Solubility:
 For highly soluble drugs (BCS 1&3) with rapid or very rapid
dissolution, “quality attributes” may be factors in the
formulation or manufacturing process that will have an impact
on the disintegration of the finished product
 For poorly soluble drugs (BCS 2&4) with limited by gastric
emptying or intestinal permeability, suitable quality attributes
may be particle size or physical state of the API such as
crystalline or amorphous forms.
 To create “bad batches” only portions of the excipients or
formulation should change. Omission of excipients is not
supported.
European Medicines Agency
EMA/332805/2016 Draft
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Test Conditions and
Discriminatory Power
Bad Batches
 The dissolution test conditions should be able to detect
such changes by setting a suitable specification.
 For drug products with very high solubility over the
physiological pH range, it may not be possible to detect
differenced in dissolution results after changes in the
formulation or manufacturing process have been made.
 Dissolution test conditions should be chosen which allow
discrimination between acceptable and non-acceptable
batches by setting a suitable specification
European Medicines Agency
EMA/332805/2016 Draft
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Generic vs. Reference Product In
Vitro Dissolution
Side Batches
 Batches representing different dissolution profiles derived
from setting process parameters within the range of
maximum variability (determined from process validation
samples) are called “side batches.”
 Dissolution profiles of side batches can be used to set a
suitable dissolution specification, when bioequivalence
with the reference product is demonstrated and the
fastest and slowest dissolution profiles are bioequivalent
to the reference product.
European Medicines Agency
EMA/332805/2016 Draft
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THOUGHTS ON FORMULATION AND PROCESS
CHANGE: UNDER/OVER BLENDING,
GRANULATING, DRYING, COMPRESSION… ?

Generic vs. Reference Product
In Vitro Dissolution
 For batches with extremes of in vitro dissolution profiles

(fastest to slowest) are found to be bioequivalent with the
reference product, then a suitable specification based on
the slowest dissolution is recommended.
 Acceptance criteria for bioequivalence between generic
and reference product may be set with the
pharmacokinetic parameters AUC and Cmax .
 Cmax is a measure of dissolution speed in case of the same
AUC, a larger Cmax indicates faster in vivo dissolution.
 Dissolution profiles of n=12 are required for comparison.
European Medicines Agency
EMA/332805/2016 Draft
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Cmax and AUC
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Generic vs. Reference Product
In Vitro Dissolution
 To estimate the discriminatory power of the dissolution test it

is helpful to look at the in vivo data (point estimates and
respective confidence intervals) of the bioequivalence study.
 Due to the acceptance criteria for bioequivalence, the point
estimates for Cmax plus the respective 90% confidence interval
of the generic product have to be between 80-125% of Cmax of
the reference product.
 According to the equivalence rules, small differences without
clinical relevance will be accepted as long as 90% confidence
interval fulfils these criteria.
European Medicines Agency
EMA/332805/2016 Draft
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Generic vs. Reference Product
In Vitro Dissolution
Continued…
 In such a case the rank order of the in vivo and in vitro results
should be compared. If a test product with significantly larger
Cmax shows faster in vitro dissolution than the reference
product, this may be used as an indicator for suitability of the
chosen test conditions.
 The larger the difference of the in vivo point estimates are, the
greater the chance that this difference may also be reflected in
vivo. In case of a test product with significantly larger Cmax
shows slower in vitro dissolution behavior of vice versa, the
test conditions should be further optimized in order to reflect
the in vivo trend.
European Medicines Agency
EMA/332805/2016 Draft
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Setting Specifications
 Once dissolution test conditions have been chosen, a

suitable specification should be set.
 The specification is defined by Q value, which at any time
point allows discrimination between acceptable and
unacceptable batches.
 Batch results with S1, S2, and S3 are acceptable and may
be set in way that routine manufacture and testing would
yield compliance when S2 is attained.
European Medicines Agency
EMA/332805/2016 Draft
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Setting Specifications
 Before setting Q, the time range allowing discrimination





should be considered from the dissolution profile of the
biobatch.
The dissolution profile of the biobatch, using test conditions
providing discriminatory power should be used to set a
suitable specification.
The acceptance criteria “Q” is usually set in the range between
75-85% to demonstrate discriminatory power and satisfactory
dissolution.
Usually the time points 15, 30, or 45 minutes would be
sufficient, but other time points may be used if justified.
It is not considered relevant to set Q above 85% or have time
points less than 15 min.
European Medicines Agency
EMA/332805/2016 Draft
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Specification Setting Decision Tree
Is dissolution of
biobatch A15min
≥ 85% in 15
minutes?

No

yes

• Specification should read
Q=75%, 80% or 85% in 15
minutes, whichever is
closer to (biobatch -10%)

Is dissolution of
biobatch A30min
≥ 85% in 30
minutes?

No

yes

• Specification should
read Q=75%, 80% or
85% in 30 minutes,
whichever is closer to
(biobatch -10%)

Is dissolution of
biobatch
A45min ≥ 85%
in 45 minutes?

yes

• Specification should
read Q=75%, 80% or
85% in 45 minutes,
whichever is closer to
(biobatch -10%)

No
European Medicines Agency
EMA/332805/2016 Draft
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Specification Setting Decision Tree
Is it possible to specify
Q=75% in 45 minutes

No

yes

• Specification should
read Q = 75% in 45
minutes

Applied product is not
an immediate release
formulation according
to the European
Pharmacopeia
recommendation

yes

• Specification for
dissolution should
use more than one
time point.

European Medicines Agency
EMA/332805/2016 Draft
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Specification Setting
Further interpretation of the decision tree:
 The Q value is recommended to be set on the basis of the
biobatch dissolution result (mean value) minus 10%.
 If the dissolution of the biobatch is larger than or equal to
95% in 15 minutes, the specification may be set to Q=85%
after 15 minutes.
 If the dissolution of the biobatch is less than 95% but
larger than 85% in 15 minutes, The specification (Q) may
be set to 75%, 80% or 85% whichever is closer to
Q=biobatch result -10% at 15 minutes.
European Medicines Agency
EMA/332805/2016 Draft
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Specification Setting
Further interpretation of the decision tree:
 If dissolution of the biobatch is larger than or equal to
85% after 30 minutes, the specification (Q) may be set to
75%, 80% or 85% whichever is closer to Q=biobatch result
-10% at 30 minutes.
 If dissolution is larger than or equal to 85% after 45
minutes, the specification may be set to 75%, 80% or 85%
after 45 minutes.

European Medicines Agency
EMA/332805/2016 Draft
27
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GENERAL DISCUSSION…

Mark your calendars for the next Online DDG meeting:
Thursday, 10 November, 2016. Topic to be announced.
We look for your suggestions for current hot topics in the field
of dissolution such as drug release from novel dosage forms,
FDA Guidance, Apparatus Qualification, etc. We do want to
hear from you so please continue to suggest topics on the DDG
site.
Meetings are held quarterly on Tuesdays from 10:30-11:30
Eastern US Time. Please consult the DDG site for recorded
sessions, future topics and updated information.
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