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Physical Properties

Physiochemical Properties

* Physical nature of the drug substance e.g. pH, melting point, refractive index, specific
rotation (chiral compounds)

Particle size

* particle size can have significant effect on dissolution rate of the drug in the
formulation, bioavailability, and/or stability

* PSD limits (d10, d50, d90) are required in the API specs, based on the results of the lot
used in biostudies esPeciaIIy for low solubility APIs.

Polymorphic Forms

* Crystalline forms, solvates, or hydrates, or amorphous forms

* BCS low solubility APIs (DSV > 250ml) - Polymorphism should be investigated. If
polymorphism is a factor, a test is required in specs —PXRD test
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Elemental Impurities

ICH/USP
Class

Oral PDE
(ng/day) (ng/day)

ICH/USP Element Oral PDE

Beness Class (ng/day)

Cd - Cadmium Class 3 Li- Lithium 550

Po-Lead Sb - Antimony 1200
As - Arsenic B2 - Barium 1400
linorganic) Mo - Molybdenum 3000
Hg - Mercury Cu- Copper 3000
linorganicl

Sn-Tin 6000
Co - Coalt

Cr - Chromium 11000
V- Vanadium
Ni- Nickel

Class28 Tt~ Thallium

Au-Gold 100 100
Pd - Pallagiom 100 10
I - Iridium 100 10
05 - Dsmium 100 10
Rh - Rhodium 100 10
Ru - Ruthenium 100 10
Se - Selenium 150 £ N
g - Silver 150 10

PL- Platinum 100 10
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Microbial Limits

Microbiological purity
(microbial limits; absence of specific microorganisms, etc.)

Bacterial Endotoxins : for DS used to formulate injectable drug products or if isolated
from aqueous or water system

Sterility testing: for DS manufactured as sterile

Endotoxin (EU/mg active)

Usually the limit for bacterial endotoxin is derived from maximum daily endotoxin
limit of a 70 kg patient. The threshold endotoxin per kg of body weight is 5 EU/kg/hr
(from USP<85>).

3

Total Microbial Count / Bioburden: Limit calculated from assumption of Drug Product
limitas 1 cfu/10 mL

drug substance = (1 cfu/10 mL) *(MDD)*(1000 mg/gm) = # cfu/gm
*cfu = colony forming unit
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CMC Safety Concerns

Product made with unknown or impure components
Chemical structures predicted to be toxic

Impurity profile is insufficiently defined or indicates a risk or exceeds levels
qualified through toxicology studies 1

Lack of microbial/bioburden or endotoxin control
Synthesis/manufacturing information provided is insufficient

Poor or unknown manufacturing procedures or sites or equipment
Lack of stability through clinical study duration
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Drug Substance Specification

Attribute Acceptance Criteria | Analytical Procedure
(typical values) (for example)

Identity Matches Standard IR or HPLC/UV
Assay 98-102% HPLC
Appearance Color Visual
Impurities <1% to few % HPLC
(Related Substances)
Inorganic Impurities | Heavy Metals (ppm) | Spectroscopy

Na, etc ~ %

Residue on Ignition

Residual Solvents

ppm to 0.5%

Head-space GC

Particle Size

Case-by-case

Sieve, Laser Diffract.

Solid-State Form

Conforms/limit

Powder X-Ray; IR

Water Content

Few %

Chemical or wgt. loss

Microbial Limits
Or
Sterilit

# of total aerobes and
fungi per gram
Pathogen (-)

Growth in special
media
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Example Data for Last Step

Al123a (Toxicology Powder Yellow Complies
Batch)

Powder Pale yellow Complies 98 50 6.3
A123b

Powder Off-white Complies 96 70 5.6
Al23c

Powder Yellow Complies 99 50 3.6
A123d

Powder Pale yellow Complies 97 20 3.7

Al23e I
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Example Data for Last Step

0.21 0.11 0.27 0.09 0.07 0.05 0.21

Al123a (Toxicology

Batch)

A123b 0.12 0.11 0.23 0.23 0.07 0.05 0.35
Al23c 0.11 0.10 0.26 0.12 0.15 0.13 0.40
A123d 0.16 0.11 0.40 0.12 0.11 0.11 0.34

Al123e 0.18 0.10 0.37 0.13 0.11 0.07 0.31
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Calculations - Examples

Assume a maximum daily dose of 800 mg/day for oral solid dosage (tablet formulation)

Limit for Palladium

PDE = 100 ug/day

Dose = 800 mg/day

Maximum Allowable Limit = (100/0.8) = 125 ppm

Limit for Toluene

PDE = 8.9 mg/day

Dose = 800 mg/day

Maximum Allowable Limit = (8.9/800) *100 = 1.1%
Limit for Individual Unspecified Impurities:

e 3 Wﬂa
Qualification threshold for 800 mg/day dose (%) = 53 X 100 = 0.12%
aay

ID threshold is 0.10%.
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Drug Substance Specification
et AcceptanceCritera  |Resuts

Appearance

Color

Identity (Raman)
Assay (LC)
Palladium (ICP-MS)
Water (KF)

Impurity A (LC)
Individual Unspecified Impurities (LC)
Total Impurities (LC)
Heptane (GC)
Toluene (GC)
Methanol (GC)
Total Volatiles (GC)
Form (PXRD)

Particle Size

Powder

white to yellow

Must be comparable to a standard spectrum run under same conditions
NLT 95% and NGT 105%

NGT 100 ppm

NGT 8.0%

NGT 0.21%

NGT 0.12%

NGT 1.0%

NGT 1.0%

NGT 0.8%

NGT 0.5%

Report Results

Must be similar to reference spectrum

Report Results D[90]m

Powder
Pale yellow
Complies
97-101%
20-70 ppm
3.6-6.6%
0.16-0.21%
0.10-0.11%
0.23-0.40%
0.09-0.23%
0.07-0.15%
0.05-0.13%
0.21-0.40%
Complies

10716744 m
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Guiding Principles for Drug Substance Specifications
Part 2
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Gl Phase 1 Phase 2 Phase 3 (e
Discovery Commercialization
Target First Human Dose Side Effects Pivotal Trial Market Approval
Identification Development Effectiveness Validation Patients
Lead Generation Determine safety Process Scale-up Edge of failure Continuous
Optimization Establish dose Robustness Design Space Improvement

Safety Studies

File IND/CTA





