6.3 Manufacturing Process Transfer: Q
Evaluation

6.3.1 Use of Quality-by-Design Principles
The example in this section shows how quality-by-d
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RM Application to Start-Up

esign principles can help the technology

transfer team plan appropriate activities to mitigate risks along the project path (23).

The objective of this example is the technology transfe
solution from the manufacturing site of the originato
CMO (RU). Supporting information and concepts can

r of an injectable, small-volume parenteral
r firm (SU) to the manufacturing site of a
be found in PDA Technical Report No. 44:

Quality Risk Management for Aseptic processes and PDA Technical Report 54: Implementation of

Quality Risk Management for Pharmaceutical and Biotechnology Manufacturing Operations

(7,21).

As described in Figure 6.3.1-1, by processing the deliverables received by the SU, including

information on the process and product to be transferred to the new site, the RU can conduct a

risk analysis followed by a mitigation plan using a risk priority numbering approach.
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As a first activity based on site knowledge, the RU develops a new manufacturing process scheme

that accounts for the modifications needed to implement the original manufacturing process at

the new site.

The RU defines the main variables that could affect product quality attributes based on the new

process scheme (Table 6.3.1-1). The main variable categories include:

«  Process/facility
*  Primary packaging components

* APIls and excipients

Table 6.3.1-1 Examples of variables definitions
List of Main Items

Considered for the Relative Variables
Evaluation
Process - Mixing - Filling - ldentification
- Holding - Stoppering - Wrapping
- Compounding - Crimping - Visual Inspection
- Grade Cfiltration - Solution transfer - Secondary packaging
- Grade A filtration - Steam terminal - Line cleaning
sterilization
Primary packaging and - Stoppers - Filters - Fixed tube
GMP materials - Vials - Disposable tubes - Gasket
- Seals - Disposable bag
APl and excipient - APl pH - APl density - Excipients attributes
attributes - APl appearance - APl osmolality

The SU transfers the quality attributes of the products to the RU (Table 6.3.1-2).

Table 6.3.1-2 Examples of Quality Attributes Definition

QAs
Appearance pH Volume in container
Identity Density at 20°C Cosmetic appearance
Assay Osmolality Sterility
Impurity Particle matter Endotoxins

The two teams merge the newly developed manufacturing process with the quality attributes of
the product received to assess which variables could affect the product and how they can be

controlled.

To take further advantage of the analysis, a risk number can be assigned to each variable based

on its severity, occurrence, and detection.
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This activity, done at the beginning of the project, can detect the most likely potential causes of

technical failures during the TTP and allow planning for mitigating those risks. Following ICH Q9,
the risk can be estimated based a combination of three main factors:

Severity (S)

Occurrence (0)

Detection (D)

Severity considers the potential impact on the quality attributes of the product and, hence, on

patient health. It can be rated based on the table below:

Table 6.3.1-3 Severity Definition and Rating

SEVERITY (S) RISK CLASSIFICATION  VALUE
No impact on product's quality attributes or on patient health L 1
Moderate impact on product's quality attributes and on patient M 5
health
Severe impact on product's quality attributes and on patient health H 3

The occurrence factor is defined as the frequency of occurrence of the event. It can be rated as
shown in Table 6.3.1-4.

Table 6.3.1-4 Occurrence Definition and Rating

OCCURRENCE (O) RISK CLASSIFICATION  VALUE
Highly improbable or impossible that the negative event will occur L 1
Some possibility that the negative event will occur M 2
Highly probable or certain that the negative event will occur H 3

The detection factor is defined as the probability of detecting the events if they occur, based on
the control system in place. It can be rated as shown in Table 6.3.1-5.

Table 6.3.1-5 Detection Definition and Rating

DETECTION (D) RISK CLASSIFICATION  VALUE
Highly probable or certain that the negative event will be detected

: L 1
by the control system in place
Some possibility that the negative event will be not detected by the M 5
control system in place
Highly improbable or impossible that the negative event will be H 3

detected by the control system in place

Based on the definitions and ratings of severity, occurrence, and detection, risk rank can be

calculated using the formula R=Sx O x D.

A team evaluation is needed to identify acceptance criteria. For example, in Table 6.3.1-6 a risk

(R) < 9 is deemed acceptable and no actions are needed to mitigate this risk.
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Based on the risk criteria and ranking, a mitigation plan is established by the team. After the plan

is implemented, the risks are evaluated again to confirm that they have been mitigated.
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Mitigation Plan

TR B A 1t

i | Consideration / Action
_fﬁ%EW%m

During the performance qualification, the mixing device of the tank used in
the RU will be challenged.

TEMERERR AR, W SZil A MRER & 2 B T Hh R

Mixing studies will be agreed on by the SU and performed during the
engineering batch.

REW NIRRT R, FHE TAENAHEEAT .

The user requirements of the RU tank have properly defined the mixing
needs based on the characteristics of the colloidal system.

T Bk R AR, SAETTECRIEERD H o R ORI S R

The initial evaluation and information sharing between SU, RU, and the
disposable technology Supplier have identified the appropriate mixing
device.

WILHALTT . Z T EA RS R AR B, O E AR S
*E.

The PQ challenge of the mixing system will include appropriate tests
suggested by the supplier/owner of the technology

A REGRIPQAk T N FE A BT AR T A A2 BRIt

No further action needed. The colloidal system is not sensitive to
temperature. The RU WFI loop cooling and temperature control system will
guarantee a 15-25C range.

T KRB — 2 1. Bt SR AN U . 52 LT T KRG (o] 4% 20 A
R R ] R Bk IR IE IR BE b T 15-25°C [T [

The sampling system will be made of pharmaceutical-grade glass. The SU
has collected data on compatibility, and the solution is declared compatible
with glass devices.

RO A Gt B 25 IR A BT CUSCERAR R TE RO, B3R S D R
EEHFR.

Validation activities will include hold time challenges according to a
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Mixing system shedding may impact the
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Release from the filter membrane may
impact the particle matter profile of the
solution.
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dedicated protocol.

e IE % B0 E A3 Fa IR ) 10 S AT BT A I ] Fr s i

Chemical characteristics and microbiological attributes of the solution will be
analyzed.

A A RN MR MR AT ST

Use Silicon, platinum-cured, disposable hose certified for pharmaceutical
use for solution transfer.

SRR A G A0 Y — MR IR B BEAT IR A, Nk ] ) 245 44 FH IR A
To address particle release from the hoses used in grade C, filter the
solution three times before filling (0.45pm +0.22/0.2um in grade C area and
0.22/0.2um in grade A area).

EI X CYLIX A B R A IR 15 7%, TERESEATIE I IE =R (C4LIX.:
0.45pm +0.22/0.2pm: AZ¢|X: 0.22/0.2um)

Regarding the particle release from the hoses used on the filling machine, a
final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

KT HEREML R HCE A B, AT P AT 100% 8 B K. A T LR sk
FRT I~ 14 4 S0 s

Supplier has provided leachable/extractable documentation and
certifications.

R T i AL 6 S AR B

Compatibility studies to be conducted with specified analytical methods with
the supplier.

I A R 7 — e g B (1 2 i AT A AR VAR AT

Regarding the release from the filters used in grade C, the solution is sterile
filtered before filling. A final 100% visual inspection will be done. Vials with a
particle matter defect will be rejected.

AT Clt DX ik 8 A A BRI 7 1) 8, T TEERE AT AT L IE . 3E1T100% 1)
EfG. SERA w7 pE T .

The filter arrives in the RU with the integrity certification of the supplier.
Sk 7 T S 3ok G i B 7 R L N e L e R

According to the RU'’s procedure, each 0.22/0.2um filter is tested after and
before use.

FEHRSEAL T INASTY, 15—0.22/0. 2pum 1§ 88 78 4 F 5 k47 su M PRk
Leachable/extractable documentation and certifications will be provided by
the supplier.

{7 T B A R ARG SR AR I

If needed, specific analysis can be done by the supplier to identify possible
leachables and extractables.

T, PERIEE Al BEATRR R A BT, AR AT AR 1A A

Adsorption and compatibility studies will be performed as a part of the filter
validation.

R B LA 5 Uk 24 o ik S A8 S6 Uk 11— B 2



A filter can become clogged
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Clogging of the filter with potential impact on the sterility of the overall
process is evaluated in a preliminary phase of the transfer, including supplier
trial scale up of their size. Analysis of the exact filtration system and critical
process parameters that will be used during drug manufacturing are
necessary. Both velocity max or pressure max trials are reliable and can
anticipate potential failures. Media fill challenge of the filter change
procedure is a valid practice to downgrade the associated risk and estimate

JEREA] BEHOE 2R the impact on sterility as a result of the filter change.
P25 (10 3] L0 it Ui A% 1 8 28 DL B O 8 T 20 P R A R M R AT 1
iy, X ARG R R A E OGRS 7 B AP A8 A AR el Dk G
KA T ST 3. BT e K T Ak B AT A nT SRR, JFRETING Al e
(e . ok B S S R P (1 IR T i e P R a0 R P D s, AR Al ik
TR S R G TR R 1) — P e 7

Adsorption on the membrane filter can Adsorption studies will be done as a part of the filter validation.

impact density, osmolality, and pH of the PR Ak 72 R A Ay gk A G () — 30 AT

solution 27 High impact has to be considered in the case of biological compounds due to

T8 R (0 B T RE RS TR VAT R L 1BE the potential impact of changes in preservative concentrations.

E. pH (A1 9 B3 g 77k 2 AR A RV TE RG], 0T A A0 ot 20 JF 7 = B o ) 2 K5

Incompatibility between filter and solution

can modify the system’s chemical profile. Compatibility studies will be done as a part of the filter validation.

S RTINS, T R B S AL I e R BG AE o 5550 E F— 4

FR
The appropriate size of the filter will be defined in the RU with a specific
laboratory trial with the filter supplier. The solution will be filtered through the
filter until clogging occurs. Volume filtered, time of filtration, surface area,

Clogging issue can have an impact on and flow rate will be analyzed and correlated.

the microbiological growth attributes and T g AR R R el B2k g A AR A R — i m I i e . R e A

chemical characteristics of the solution. 18 EFRAEREE. XLIEMERER . LIER A, SRR AR T RS

HEFET BRI A R O 1.

A 7] The RU’s minimum filter size will be defined. A dedicated protocol and report
will be issued with the results of the trial.
e LT MR DL IR R BIEE S U T | . R, R RIS
-

P ; During the validation activities, the holding times will be challenged

o i sccoring o dedcated prooes.

i o qp | TEREM, NSO RIE YA PR

o AT A i) T s 2 B T S A B A The chemical characteristics and microbiological growth attributes of the

Wt so!.H't!qn wal[“t’)e ana_[yfed; o o
RS WL AL R A G ) A AR AT 24T

Volume Incorrect filling weight can result in out- No further a_cﬁc_)ns are needed beqause the RU’'s _procedureg are already in
Filling in ; place to periodically check the weight of the solution dosed into the vials
U containe ?f.'rang? container vc_;}umer o 3 1 13 during filling activities.
! MR E BN 2 5 B0k Rl

r T KRB — 2 fa i, K52k 75 A TP SR A1 B e e v e MG A P
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Certified silicon, platinum cured, disposable hose for pharmaceutical uses

Particle  Particle released from the tube can will bis choaen foF the selsion transtar.

iy et pariclmetterpreient the SRS 2524 — P41 e L RER A T e
A solution. 3 2 3 8 P PN : ; ; ;
BT LS R T B R 2 B e P ol LS B f A final 100% visual inspection will be done. Vials with a particle matter defect

will be rejected.

R EEAT100% A H A . BIBRAT ol WS4 i b (0

An appropriate sensor device is in place in the RU to check the correctness
3 1 1 3 of the position of the stopper on the vials before the crimping step.
Sk T AT 2 S e A L R A R A IR

No further actions are needed because according to the Receiving Unit
standard approach, a validation of crimping will be done.

Y] R

Incorrect positioning of the stopper on
Stoppering Sterility  the vials can result in incorrectly closed
% T containers.

INFEAr AL 5 B3O A S B A IE

Cosmeti Jo il FHCBE— AR it BT A SRR AERE T, IREEAT LA R
¢ The validation will take into consideration the cosmetic appearance of the

appeara Incorrect sealing of the vials can result in it

i O 200 2 i T RN
/A T by = Moreover, according to the RU’s standard approach, the cosmetic

N appearance of the crimped vials is periodically checked during the batch.
Crimping ML, ARG Sk A AR FE . 2l A e i R ok e A 5L BE J5 iT r Ah A k47
. R,

Validation of the crimping step will be done. During validation, the
correctness of the crimping will be challenged from a cosmetic point of view
and from a container closure point of view by a dye intrusion test. Vials will

Incorrect sealing of the vials can result in be analyzed by ultraviolet-visible light spectroscopy after immersion in a

Sterility

il non-closure of the vials 3 3 3 :
KW R B EOR TR b L L -
L ERIEAT S E o SR E A e BeRbist A YS X L aE P i A R I A A e
PEREFORAR KO T RN T, S0 R R Sh-m] AN SO 17
i
Assurance of an appropriate sterility
Sterility cycle ha; to be gu_aranteed to provide The terminal steam sterilization cycle will be validated to guarantee sterility
Fid the required lethality. ) 3 3 2 18 assurance.
oH R Y KR ITRE. SRR W E G R TR R AT R TIHIE, W R TC A
Steam =,
terminal A technical report on the previous lots manufactured will be shared between
sterilizatio W shift et e ates Saninadis RU and SU. The pH shift will be calculated.
nkutw_ qu chemical characteristics and. y Al FUEE L N R DAY AR PR R AR . TS pHE S
Tj;*mﬂ consequently, the stability of the solution _ Bf:zsed on the report, an appropriate pH range prior to terminal sterilization
= pH after the terminal sterilization. 3 3 T B w_'” be S?L‘; e el b gl .
AL SEIDHIER , TR e sRis: WE SWRBIMESLOES, .
LS . Rt An in-process control and an appropriate pH adjustment step prior to

terminal sterilization will be introduced in the batch record to guarantee the
correct pH of the final sterilization solution.
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Flocculation and coagulation events due
to thermal exposure may impact the use
and stability of the solution.

MR 5 ) 2 B RV [ 1 ] SR Y VR
4 o Y AR 5

An incorrect setting of the laser printer
used for the identification of the vials
could impact vial identification.
FRARITHOGET ENAL B AR, BRI
I IE R RN

A defects checklist that has not been
properly reviewed can lead to vials sent
to the SU not matching the SU'’s
expectation.

BREGTF RIS s %, SRR
IR AT AR R .

Possible residual material from the
previous batch may be transferred to the
next batch and could modify the
chemical profile of the solution.
bR AT BRI AR B R R 2 iR,
I BB 1k AR

An incorrect average run length (ARL)
can lead to a false evaluation of the
cleanliness status of the line.
RN E (ARL) &S84
PR I SRV

Use of an inappropriate analytical
method can lead to false results.
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FEEAL 3 P in 2% 3 B 0 0 R s ApHI B2 B, ORAEKOE i B pH N IE B
The validation batches manufactured in the RU will undergo a stability study
to confirm that no changes of the system profile have occurred.

Sl AP M BRSO TR E W IT, W ORI A P i R AR

Appearance is one of the tests performed on the solution at the end of the
process after the terminal sterilization.
HIALAE 2t R e R H e

No further actions are needed. The RU’s procedure that is already in place
guarantees the correctness of the setting of the laser printer. Moreover,
during the production activities, the accuracy of the vial identification label is
checked periodically.

o B — LA . 2L AR RERCEIT LR EIEW. i H, A=
I 5 WS A RRIR PR A 6

A checklist dedicated to the products will be generated based on the RU’s
experience and the SU’s requirements. The checklist will be reviewed and
approved by the SU as well. Appropriate training will be conducted for the
visual inspection department operators.

HRAE SZ b MR SR A ik BORE ST = G TS . TS A NS B A kT
AN E . X H R A 53 R RE A Tl

Specific cleaning validation activities will be done to validate the cleaning
procedure to be applied after each batch is manufactured.
BT BT RS, AR A P IS SR B AR e AT R

As a part of the cleaning validation, appropriate calculation will be done to
define the ARL based on current guidelines.

VE RS SR — 2, S HRIAT 18wl i Y T L e ARL

All cleaning validation activities will be detailed in dedicated protocols and
reports reviewed and approved by the SU.

B G T S AR SR IR 7T 58 e R iR, JFd#s il oy sz Al e
A specific method to analyze the WFI at the end of the cleaning procedure
will be developed and validated to guarantee the accuracy and
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Cross-contamination with other products
can compromise the quality of the
solution.

L H At i A8 S ks PRI i =
An impurity from the stopper can modify
the solution’s chemical profile.

G 55| A 2 T 2 A T O A 2 2 R
The coating material can modify the
solution’s chemical profile.

IR AT AT fi AR T R R A 2 2 R
Substances released from the stopper or
from the coating can include flocculation
or coagulation events in the solution.

52 S B 3% A 0 TR T IO T A5 BV R
Rk

Substances released from the stopper or
from the coating can modify the
appearance of the solution.

JI52 S B 3 AT 400 J R T A L T S0P Y AR

The bioburden of the stopper can impact
the effectiveness of currently used and
validated sterility cycles.

12 3 (1) = 49 B 8 ] Sz T R R 48 B ik 2K
ESIRFRIEE R gis

Release from the stopper may impact the
particle matter profile of the solution

2 SHE TR TSI UL A1 0 O i 348 T
AR R,

Impurities released from the glass can
impact the solution profile.

TR TR TS % IR W AR AL 2 2 R
Leachables and extractables from the
glass can modify the chemical profile of
the solution.

THEHE VR HA 00T IR T 1 2 2
Leachables, extractables, and ions can
induce flocculation or coagulation of the
system.

T AN BT n] S B05 T A SR S ek
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reproducibility of the results obtained.
JSEHE T A R I WFIEAT 2 0 ik, AT IRAE . DRE3RTG &5 AL A e
PEAE I

All lines and machine parts in contact with the product will be dedicated to
avoid cross contamination.
b iR R BT A R L S SR R Y, LB G R T L,

The stopper components have been chosen by the SU during the
development studies.

FETTACHI LI A b 7 AT g 40 o3 AT WA

The same stoppers will be used to guarantee the lack of anomalous
interactions with the stopper coating and rubber.

FHAHF R 28, fr A2 b s i M AR A A R A

Stability data were collected by the SU, no interaction issues were reported
to RU.

AT B R MBI, IR TR B2 AR AR AR H e

A risk assessment will be done to compare the stoppers currently used in RU
with the SU stoppers to evaluate the possihility for using a sterilization cycle
already validated by the SU. In cases which no comparable stoppers are
found, a new stopper sterilization cycle will be validated.

BEAT RS VA, X2l MER LT R R AT LR, DAY R LT 2
U AE R KA AT B R A AT A

A final 100% visual inspection will be done, vials with a particle matter defect
will be rejected.
BEAT100% FI#iz. BB ol WLk e i

Type | glass of USP / EP grade will be used. The validation batches
produced will be analyzed via a stability study. All release tests will be
repeated regularly during the stability program to confirm that no anomalous
changes to the system profile have occurred.

KHUSPEPY, [ 355, WML T AR e tE %2 . 7645 52 3 W) o A & 1 Py
AT E . LA™ S = i e vk,
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No further actions are needed. Incoming statistical checks will be done on

Cosmetl each lot of vials prior to use. An agreement with the supplier is in place that
gppeara Vials of finished product can be rejected deﬁnes'appropriate AQLs fqr each defect. These AQLs are in line with the
Fick for cosmetic defects. _ CQif_Tl?tlF»f?qui'_QrS_rIts_rfa‘cenfgq bLthe SU R o
p s PR B A B 1 SR AFRAE— DA ek MR SRR AT AU A, (R PORI —i
S N7 R P TS M P T S R KO, K S TR AT R e LT R
FUR P GINTN TEE S E Rt
Validation activities will be done on the funnel to determine an appropriate
depyrogenation cycle.
An incorrect depyrogenation cycle can HEATREE ARG, e S iERR AT IE
Endotoxi impact the endotoxin level of the final A maintenance program is in place for all of the equipment used in
ns product. production.
MER A URERAE T 20 R0 mGR N E K A e eh BT 1 A 3 R ST Ak g i
F The raw data of each vial depyrogenation cycle must be attached to the
executed BR.
B PR A JE AT TR I S AR B 20 P L BT REIE S
; Type | glass of USP/EP grade will be used. A validated cycle will be applied
Material released from the glass can : 1
Particle  modify the particle matter p?ofile of the ‘3, washhe vals Eff",’ith?_de"f‘,’g‘?rlﬁt."’,” Et_eDZ s
matter  final product, KEUSP/EP& I ﬁ_}}ﬁzﬁﬁn ffii’ﬂ‘l&?ﬂﬂ%ﬁuﬁﬁhz_i?ﬁﬁﬁaﬁﬁ’?&miE _
LA R R AT A A o T UL S A'lflllal 1Q0“7to \(rjlsual inspection will be done. Vials with a particle matter defect
will be rejected.
e HEAT100% E R, 901 T L 5 kB R
Cosmeti
gppeara Damaged seals can impact the crimping No further actions are needed. Incoming statistical checks will be done on
A s.tep and/ or Ieag to rejech\adJ \{ials_ ) each iot qf seals prior to use. y . U
g PR AT SR A 3R B R K AR . FEE ) A A S s B AT O A
BB
Filters See filtration step of the process section.
ORI R L2 i i R
Pl c?;nqzlit;;,it Impurities from the product contact layer It;e?:l:hableslf extractables documentation and certifications will be provided
astic : : : y the supplier.
Disposabl ¥;2nd  can modfy solution chemical s 3 3 lgy| BERIERHEGE K CLEAE
e Bag for E-z:ﬁ; B Hiep Tﬁfﬁ@f#ﬁﬁ‘]é‘*ﬁﬁIE‘SI"iE?ﬁ‘?&‘@t&"ﬁ e In case of further necessity, specific analyses can be done by the supplier to
solution ‘;?J)ILJFU - ¥ M A IR T o identify possible leachables and extractables.
preparatio ;{ ; WS, PR B E AT, LR AT RERY A

Compatibility studies will be done together with the supplier using specific
analytical methods.
3 3 1 19 AR AR R E S TS AT A A R
Appropriate in-process controls of pH, density, osmolality, and appearance,
are established to check the correctness of the prepared solution’s attributes.

Release from the product contact layer of
the bag can generate flocculation or
coagulation events.

77 it 3 A TR R TSy ] 0 2 R s e £ [ R
Impurity  Leachables and extractables from the 3 3 3 B2

n
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WHERERE nce
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A product contact layer can modify the
chemical profile of the solution.
P Vi T L ) R VR L
Release from the product contact layer of

Particle  the bag can modify the particulate matter

matter profile of the final product.

AT RS R A R A T S P A I ] LAY
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Filters See filtration step of the process section.
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Adsorption to the lines or product contact

parts can impact the chemical profile of
the solution.
O R 7 i o (0 B T R o AL
H Bk

Incompatibility issues can modify the
chemical profile of the solution.

A A e RV AR A A S £

Inappropriate sterilization procedures
can negatively impact the sterility
assurance of the process.

A B KRR 2 PR T2 M AR R kK

Adsorption to the lines can impact the
chemical profile of the solution.

B M OB B T S I ) 1 R

Incompatibility issues can modify the
chemical profile of the solution.
ANHE 0] ST A AR T ) A S 2 R

Material released from the gasket material can
modify the particle matter profile of the solution
i [ O W T AT A R n] I A
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BEATEE M E b A g], RAEpH. L. EEIRASN, ke ] BRI
I 15 IR

A final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

HEAT IR 24 H1100% H As, 5 B3 o] I 57 BB FO R 5

The chemical and microbiological characteristics of the solution prepared will
be analyzed prior to filling, and a complete set of analyses will be done at the
end of the manufacturing for release of the lots.
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The compatibility of the system with all the materials used throughout the
process will be confirmed with the SU. If there are no data available orin
case of doubt, appropriate compatibility studies can be agreed with the SU
and performed in RU.
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A validation of the SIP cycle will be done. Dedicated procedures will be
issued to manage the sterilization of the line.
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All the raw data of the temperature profile during sterilization will be attached
to the executed BR for each batch.
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A bioburden analysis of the solution at the end of the preparation and prior to
terminal sterilization will be established as in-process controls.
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The chemical and microbiological characteristics of the solution prepared will
be analyzed prior to filling and a complete set of analyses will be done at the
end of the manufacturing for release of the lots.
Eﬁ&wﬂ&ﬂﬁ&mmfﬁM$%ﬁH&ﬁﬁm P T AT AT A LS
The compatibility of the system with all the materials used along the process
will be performed with the SU. If there are no data available orin case of
doubt, appropriate compatibility studies can be agreed on with the SU.
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No further actions are needed. Regarding the release from the gaskets used in the solution
preparation grade C area, the solution is filtered 0.22/0.2 pm before the acquasant (or surge

tank) of the filling machine. Moreover a final 100% visual inspection will be done. Vials with
a particle matter defect will be rejected.
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Anomalous appearance of the APl can modify
solution appearance.
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Insoluble matter in the APl can impact the
solution's particle matter level.
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Anomalous pH, density, or osmolality can impact
the chemical characteristics of the solution
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High bioburden of the AP| can impact the overall
bioburden prefiltration of the compounded
solution
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Each excipient characteristics can impact the
final product quality.
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An internal AP| specification will be issued with well-defined range for each test.
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Each lot will be analyzed and released prior to its use in production.
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Internal specifications will be issued with well-defined ranges for each excipient test.
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Each lot of each excipient will be analyzed and released prior to its use in production.
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