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" ‘I’he ‘Science of Quality — a critical dimension is
—— The apility to understand, control, and manage

Variability.
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2 Priysicell DETIT 9 anee:

— Jehver\/ ) = |site of action (e.g., target organs,
WSSUES ¢ d Ce”S)

_:’}éé hape density, (aero or hydro) dynamics, surface

. E“ | lstry (e.g., charge),...

esn:{ence time at the site of action or administration

= andlbiological interactions

= Drug| release mechanisms (e.g., passive or triggered)

— Others
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o Clinical relaveies

r\ tgol for grde/iet development andl eptimization
'caulunp g ‘clinical relevance

]c / asslirance

Fquality

3 CUr ,.arcy and' precision

| '—_'— e'produublllty and repeatability

— *"’Reference standards
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. e Control of variability (e.g., critical quality
Variables)

(1)

l‘l
'.-_U

J

(—

C
(
(N

|_ i
>~ "D-’
til‘

1.



L235350r13 rrr ’he past and current state?
2 \Wrart can v e Iearn from disselution or
clruje J IEIE éasel testing experience?

= Starti g ‘Withr QA/QC applications
Gokmg back from a manufacturing

; envirenment when out of specifications

" results are observed
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0S or" EXCEPLIONS FURtHER INCHEFBE

GVcle TTmMeEsKGource: G. K. Rajly M-1.1.
EIDASEIENCE Board__Meeting, Nevember 16, 2001)

=T =

Pharmaceutical Manufacturing:
Impact of Exceptions
(Detailed Analysis of 2 Products)

PERFORMANCE MEASURE VALUE
- Average Cycle time 95 days
« Std dev(Cycle time) > 100 days
- Exceptions increase cycle time by > 50 %
« Exceptions increase variability by > 100%
Capacity Utilization of “System” LOW

Dissolution [
NEED FOR FUNDAMENTAL TECHNES=ssg=

MIT PHARMACEUTICAL MANUFACTURING INITIATIVE (PHARMI) m




Process Capability: If you can’t measure it, you can’t improve it

Scott Tarpley, UK Arden House 2004

Process Capability Roadmap:
Gage R&R

S & Calibration

0 STOP!
N
Challenge o R Do not comp.ut.e
Specs! Proc. Cap. statistics.
Improve the Meas. System.

SPC Charts
.4 STOP!

Do not compute
Proc. Cap. statistics.
Investigate special causes.
Improve process stability.

Unstable

Stable

p-value > 0.05
‘é p-value < 0.05
¢ ol f '
S :Y Is the data normal 0 : STOP!
Cok ' “enough” via the ) Transform data.
P Normality Test?

© Light Pharma
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SIEeBlition Experience at the EDA DjVIEIe1kG]
Prizirrnzicat izl S|

See] U EINESHIIEWIHINUSPRAPRaratlsy - ana 2
req Liras cilie gE nt: attention to details: mechanical
and criggglez)s

Dogzlge fiormsican respond differently to small
var}rfEu R apparatus set up or degassing

.—-h_-—'_

=w=[large diffierences in dissolution results are possible
'ﬂmess dlli' parameters are carefully controlled

~ e Differences in reproducibility can often be traced
to improper mechanical calibration and/or

degaSSi ng Cindy Buhse

Director, Division of Pharmaceutical Analysis
FDA/CDER/OPS/OTR



Hrece? c abl|lty ana Meas emem

o Wriar wWea avelltEiie gfoesss capability 0)Y
megpurmm arlablllty N the preduct:
orocll j(‘AG |

o Toizl) r|ab|I|ty G
- ssummg iIndependent variable (if not independent

S
E__;-,__-rfor example interaction between measurement and
:_‘-', = product a covariance term needs to be included)
2 2
* O Total — O Product + G Measurement

2 — 2

* O Veasurement — © Repeatability + G Reprodicibility.
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ERMEtwent Wiehge:

Pepeatagllity —lifiSiEn gied]
SIOEECIUrE (( clfelEnlis change?)

reprodude] J?/ diffierent operator, different
tirre I)erts iierent environment,... (is this a

proplsl 2)
2 Jw Uctive sample — what should we use to

_ ’ﬁuate riepeatability and reproducibility?
_.-.::__"*'";- A USP Dissolution Calibrator Tablet?
-~ = -8 Tablets from clinical batch?
— Statistical approaches are available for ensuring
appropriate sample of reference
e Difificult questions; a need exists for further

discussion; on this topic

0N C € (eS




T
g~ -
Difficult cjUdsiidnisifeledefinY ==
Yz Lzletrnle Grotps andtREGLIEtOSS.
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orator tabple
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pOpLEior Calib. )

o — Q“ 6 1b') el C*Measurement

= \\"f'"

fzle 45 the measurement for the Calibrator and what

u-:..——-“f Smce G (calip.y IS NOt known; we have to use 62 otz for
— Callb)

2 - 2 2
=0 Total for Product — O Product T O Total for Calib.



BTIECcnsm andl buoyancy between the Calibrator and
e Product?

J. Kukura, J.L.. Baxter, F.J. Muzzio®* International Journal of Pharmaceutics 279 (2004) 9-17



POS/sitliation) oW can

?:ceptance I|m|ts for dissolution calibrator tablets are
7_ aland Improper mechanical calibration may: not be
“detiected

i

*=e. Modify set-up procedures (e.g., “degassing” protocol) or use
= “Sinkers” - How should these steps be justified?

——

= ;- If these steps do not do the job — then “it is what it is”

e By'the time this is resolved several lots would
probably have been rejected
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— Ofter) eltsisle) development the same or similar
clissoltfe] r test method IS Used to generate the
EVElE J response “ dissolution profiles for identifying
rmcL OpL imizingl formulation and process conditions

e uArEany relevant information on “variability” available in the
= *@evelopment reports?

_- —rT-—

—ZCaLItlon Observed variability in the production
—’j' setting can be “common cause” variability and
attempts to alter processing parameters without
good! information can create a bigger problem

'-"‘I-‘—
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VERbieciliing Grotpsaned REGUIELorS.. ..

RIS HEGEpEbIlILY 0f the manufacturing
proces LIS 5ed to) make calibrator tablets?

2 Calf) 2] co] pany document Improvement in a

mrmjf‘é- Urng process capability beyond that ofi

=iiE process used to manufacture the calibrated
—-—-—.’Eablet?

—‘-._ = e How?
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SR IEIIRAEN 56 conventional approaches (bulk elution)
o Jmub e Unifermity. of drug targeting it yield a flat
pdielrdilig concentration: profile (Figure A in the
J:thﬁ W ng slide)

:n_jﬁre detailed evaluation (using quantitative

i____'__: ~ flliorescence microscopy) provides a dramatic spatial

~—_ ~  heterogeneity in tissue concentrations (see Figure B

.~ in the following slide)

— Microscopic imaging of arteries reveals zones of high
an low: concentrations that identically followed stent
geometry



jon. 2001; 104:600-605)
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A] Concentration profile
OpDtained y DUIK €1Ution O
serial en face sections.

{mg/mL)

Tissue concentration
L=
=
L]

0-60 61-120 121-180 181-240 241-300 301-360 Microscopic imaging of arteries

reveals zones of high an low
concentrations
that identically followed stent
geometry

Distance from lumen (um) A

[B] En face image of
fluorescein distribution at
200 um from luminal
surface of bovine carotid
artery
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0151 Elcis] ENVE e LIONSFOIFISSUET ARG ConCENtation are
presert elfieis fént dellvery fer Both hydrephiliciand
FVIGPIBRIC Arligs (See figure on the next slide)

EIeEreiess of high and low drug concentration exists
st J'Ptéﬂz’" OUsly at steady sate
= s He] T rcumferentlal and radial concentration gradients

1

s .—ll

: L’E greates near the struts and decay rapidly away.

f"before INEreasing again near the perivascualr space

=9 Although Rydrophobic drugs manifest similar variation
pattern; to hydrophilic drug, they nevertheless distribute
petter
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Lefrge‘ concentration variations resulting from stent-based drug delivery in
a simulation modeling balanced convective and diffusive forces from 8-
strut stents with homogeneous (A, hydrophilic; C, hydrophobic) and
inhomogeneous (B, hydrophilic; D, hydrophobic) strut distributions.
Scales are in %C,. (Circulation. 2001; 104:600-605)
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> rrrJFJJFJOJ’JrJ clrtic ig relerJ:;e tastlrlef rrlzl
EIEIENONOCIISSUEPOrtIoNING Off the
clriie) rrori the stent

”elevﬂ iCe of traditional

OfIz macokinetics approaches for
=€ -tabllsh IVIVC also needs to be

,...._ =, examlned especially for hydrophobic

—

= drugs



SIEIEIIESEC drug aai VERV & _
ViiGR=Iution IestVethods?s

> J\ eed pONCPPHOACHIAIS ChialIENYE oM  thE PErSPECVE 0
fr/ I)rovge de5|gn and=mechanism of drug

i

ﬁ Ycontrol” of critical variables
D) J\/lQr_s'ﬂ- ective Use of engineering process design and control
&= \EW tools (for example chemical imaging) to focus on critical
: == Variables that relate to performance
—5 étter-mtegratlon of product development with pre-
=~ clinical and clinical evaluation

— Establlshlng biological relevance of product and process design
and improving ability to predict performance

— Quality: by design
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> Cpl alleruw SSPECIAlVARFtErOmainr ol phRysical
r)errormrmr“ﬁ are Veny significant

erJ 401 |Earni from our past experience and
assumptlons we take for granted

ﬂg “general” test methods for physical
@ mance may not be the most productive

e A'more fundamental approach that utilizes
guality: by design principles is the way forward
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