2nd part:
Friedrich Moll

 Critical steps & what could happen where
* Focus on Preparation & Administration
* Proposal for a Risk Assessment



Critical steps: what can happen where ?

Temperature:

High, Thaw-Freezing

Preparation:

Dilution, Pumping,

Shearing, Shaking.....

Administration I:

Primary Packing
material, Flushing,
Filtration, Freezing.....

Administration Il:

Location, Time, Co-

medication, Patient....

» Chemical degradation(s)

» Aggregations

* Denaturation

» Adsorption: Association to

surfaces as container
walls, tubes =+
denaturation

« Aggregation: reversible —
not reversible

 Precipitation (macroscopic
Aggregates) - Particles

- Source ?

« Aggregation /
* [nteractions

¢, Aoiusbounwwl




Critical steps: Temperature control

Check of the receipt

» Check of the temp. device: are limits clear?

* Isolation of the box enough — for how long?

« Extreme climate conditions: summer — winter?

Validation of the fridges, temperature
devices & -loggers:

 Validated fridge-room: hottest - coldest point
- Documented validation

* Fridges on the ward: responsiniiity
 Fridges on the ward: min-max temperature
dev.

Transportation to the ward:
 Validated transport boxes
« Max time from pharmacy to fridge on the ward




Critical steps: Temperature mapping |

Example:

Validation of a Fridge-Room in a Hospital Pharmacy:

« WHO Guide to Good Storage Practices for Pharmaceuticals; 4.18: “Temperature
mapping should show uniformity of the temperature across the storage facility.”

r
", v

by ' r
} . /
T4 !;"‘ ) ; 3 ‘\" - : "
: ‘ ;”1. . e
L r ” I e ’
B “'z.‘b»”mm“,u @2&!? w ufﬂn’" I » ! :
» I’,-r~ ) | 8 = | ]
1 oy ' -—,’i— T 1S i
y . s 8 ] i 1‘4‘&-" .*-"- ! Wi t‘--,.- { ..j'4 '-" Jp 1 : "
| S “nl S
l',., |
W ow ¥

iiiiiii



Mittelwert:
Vananz

Std. Abwelct
Kieinster/Grosste

Zeit: Wert > May
Zeit: Wert < Min

Zuit AUSsernain Miviax
Zait: innerhalb Min/Max
Bereich:

© 2004

19.05 21

2004
Fr 21.052004 19:28:35

Ca.16h>8° C

Mittelwert

pping I

in 15 days =2

Std. Abweichung 1.123 / Ca. 6h > 8° C
Kleinsten'Grosster Wert: 3.3/ 11.8°C2.1/9.0°C a
Zeit: Wert > Max: 5 on Mir | n 30 days

Zeit: Wert < Min;

relevant ?

Freeze-Thaw-
Cycles of the
Cooler

Opening of the
Door in the
morning time

Blue (S1):
warmest point
- most critical

Green (S2):
coldest point

n
[X]

- |ess critical

Zeil: Ausserhalb Min'Max 651

Zedt: Innerhalb Min/Max 108 j9Tg 13Std
Bereich 09.06.2007 02:4 .. 26.08.2007 16:29:00

,»Not easy to keep a
fridge-room
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15.06 01.07 15. 01.08
0




Critical steps: Cold Chain Supply Chain

Example:

Validation of transport boxes to the ward

For many years...... Good fit of the cask
Walls to thin, cask cover COVEL. Mos_t |mportant: | ;
cool down in fridge .- Kok

3 = 3 _ oy orm——
B o R DRl P

without cask cover




Critical steps:

Preparation skills:

Where to prepare:
— Pharmacy
— Ward
« Who prepares - Know How:
— Of a hospital pharmacist
— Of a nurse (with experience)

« ‘. ...aseptic handling or
technique”:

— Only possible with LF
— “Normally on the ward”.....
« Teaching:
— By Pharmaceutical Company ?
— By Hospital Pharmacy ?

LF, lamina flow

Preparatio

n

.
r




PREPARATION AND ADMINISTRATION INSTRUCTIONS

Use aseptic technique.

REMICADE wials do not contain antibactenal preservatives. Therefore, the wials after
reconstitution should be used immediately, not re-entered or stored. The diluent to be used for
reconstitution is 10 mL of Sterile Water for Injection, USP. The total dose of the recanstituted
praduct must be further diluted to 250 mL with 0.9% Sodium Chloride Injection, USP. The
infusion concentration should range between 0.4 mgf/mL and 4 mg/mL. The REMICADE infusion
should begin within 3 hours of preparation.

Example: Remicade®
(Infliximab)

Clear description of the

handling (UK):

Instant use or delayed use -
stability ?

1.

Calculate the dose and the number of REMICADE vials needed. Each REMICADE wial
containg 100 my of infliximab. Calculate the total wolume of reconstituted REMICADE
solution reguired.

2. Heconstitute each REMICADE wial with 10 mL of Sterile WWater far Injection, USP, using
. . a syringe equipped with a 21-gauge or smaller needle. Remave the flip-tap fram the vial
PreparaUOni direct the stream of and wipe the top with an alcohol swab. Insert the syringe needle into the wial through the
the sterile Water to the g|aSS of center of the rubber stopper and direct the stream of Sterile Water for Injection, USP, to
: the glass wall of the vial. Do not use the vial if the vacuum is not present. Gently swirl the
the vial.... - shear stress.... solution by rotating the wial o dissolve the lvophilized powder Awvoid prolonged or
. . . vigarous agitation| DO NOT SHAKE. Foaming of the saolution on reconstitution is naot
Preparation: Avoid vigorous unusual. Allow the TECTRETIITET SHIINGR 16 STaRE ToF 5 FATITES  THE SOINon SO be
agitation__ Only gently Swirling colorless to light yellow and opalescent, and the solution may develop a few translucent
: : particles as infliximab is a protein. Do not use if opagque particles, discoloration, or other
the solution reprOdUCIble foreign particles are present.
done ? 3. Dilute the total volume of the reconstituted REMICADE solution dose to 250 mL with
0.9% Sodium Chloride Injection, USP, by withdrawing a wolume of 0.8% Sadium Chloride
Filter: because of aggregates -> Injection, USP, equal to the volume of reconstituted REMICADE from the 0.9% Sodium
reaIIy used ? Chloride Injection, USF, 260 mL bottle or bag. Slowly add the total volume of
: reconstituted REMICADE solution to the 280 mL infusion bottle or bag. Gently mix.
4. The infusion solution must be administered over a period of not less than 2 hours and
must use an infusion set with an in-line, sterile, non-pyrogenic, low-protein-bhinding filter
. : . (pore size of T.2 prm or [ess]. Any unused portion of the infusion solufion should not be
Question: is this really all done on stored for reuse.
all wards ? A, Mo physical biochemical compatibility studies have been conducted to evaluate the co-
administration of REMICADE with other agents. REMICADE should not be infused
concomitantly in the same intravenous line with other agents.
6. Parenteral drug products should be inspected visually for particulate matter and

discoloration prior to administration, whenever solution and container permit. If wisibly
opague patticles, discoloration or other fareign particulates are observed, the salution
should not be used.



Example: Xolair®

(Omalizumab, E25)

Clear description of
the handling (UK):

Instant use or delayed
use - stability ? No
preservatives

Preparation: inject the
SWEFI directly onto the
product

Preparation: gently
sweep the vial for
approx. 1 minutes...
not shake....
reproducible done ?

do

Question: is this really all
understood and done

on all wards ?

Diluent
(SWFI, USP)

"L’ Alcohol
swabs

1. Draw 1.4 mL of SWFI, USP, into a 3-cc syringe
equipped with a2 1-inch, 18-gauge needle,

/ / 25-gauge needle

18-gauge needles

2. Place the =OLAIR vial upright on a flat surface and,
Lsing standard aseptic technique, insert the needle
and inject the SWFI, USP, directly onto the product,
Femove the syringe and needle from the wial,

L]

Mote: Some vials may take longer than 20 minutes to
dissolve completely. If this is the case, repeat STEP 4
until there are no visible gel-like particles in the

solution. It is acceptable to have small bubbles or
foam around the edge of the vial. Do not use if the
contents of the vial have not dissolved completely
after 40 minutes,

&a

4.| &fter completing STEP 3, gently swirl the vial for 5 to
10 seconds approzimately every 5 minutes in order

to dissolve any remaining solids, There should be no
visible gel-like particles in the solution. Do not use if
foreign particles are present.,




Example: Xolair®
(Omalizumab; E25)
Problem:

« Aim: to obtain a very high concentrated protein solution: 75 — 150mg/ml = 7.5 - 15% !

» > High viscosity - shear stress shaking - Aggregation! - sc application

- Formation of E25-IgE

i) . .
LS, = aggregates.
LAY
» Anti-IgE (IgG)
P Anti-IgE (IgG) rhuMAb-E25
= CGP51901
éé,. -
e 'Q\é J,
“ \“ IgE

1\ .
. ) x
5 b < Sy P
Bt ~ - . "
- -
I.‘ -
" o e
~ <’
. - “wr_
T . & A -/ |
¥ A % .
B
: y . ‘tl -
’ “
‘ { ) »
“ . » ) - v .
- . . o g
: &
PAA L
‘\‘." ‘ : ¥

: Chang, T.W. (2000) Nature Biotechnology
- i 18, 157-162
http://www.novartis.se/news/images/Xolairmodeofaction4.JPG

sc, subcutaneous



Example: Xolair®

(Omalizumab; E25)
U.S. Food and Drug Administration

FDA Horne Page | About MedWatch | Contact MedWatch | MedvWatch Partners

Problem:

. . L N The FDA SIfEI‘y Information and Search MedWatch
® R IS k Of An ap hyl axis Mw"‘lﬂ Adverse Event Reporting Program MY -
* sc-Application ettt S S tonTs Bomlsi | e

2007 Safety Alerts for Drugs, Biologics, Medical Devices, and Dietary Supplements

Xolair (omalizumab)

Audience: Fulmonary healthcare profeasmﬁals asthmatic patients

Indications and Usage: for treatment of adults and adolescents {12 years of age and above) with moderate to severe persistent
asthma who have a positive skin test or in vitro reactivity to a perennial aeroallergen and whose symptoms are inadequately controlled
with inhaled corticosteroids. ¥olair has been shown to decrease the incidence of asthma exacerbations in these patients. Safety and
efficacy have not been established in other allergic conditions.

[UFDATE O7/02/2007] Genetech and FDA informed healthcare professionals and asthmatic patients that the prescribing information for
Holairwas revised to include a new BEOXED WARNING, and updated WARNINGS, PRECALTIONS, and ADVERSE REACTIONS
sections that address the risk of anaphylaxis (the onset of action can be delayed for 24 hours or more) when taking this medication. In
addition _a new MEDICATION GLIDE was developed and will be provided to patients when a prescrintion for Xolairis filled or refilled at
the pharmacy. Due to the risk of anaphylaxis, Xolair should only be administered to patients in a healthcare setting under direct medical
supervision. Patients should be observed for an appropriate period of time following each Xaolair injection.

[Posted 02/21/2007] FDA notified asthmatic patients and healthcare professionals of new reports of serious and life-threatening allergic
reactions (anaphylaxis) in patients after treatment with *olair (omalizumat). Usually these reactions occur within twio hours of receiving a
Holair subcutaneous injection. However, these new reports include patients who had delayved anaphylaxis—with onset two to 24 hours or
aven longer—after receiving Xolair treatment) Anaphylaxs My occur after any dose of Xolair (including the first dose), even if the panem
had no allergic reaction to the first dose. HeallTCare [NOTESSIOnTaS v 0 auT TS ieT A OtaiT SO e repared [0 anage e i e atet g
anaphylaxis and should observe their Xolair-treated patients for at least two hours after Xolair is given. Patients under treatment with
Holair should be fully informed about the signs and symptoms of anaphylaxis, their chance of developing delayed anaphylaxis following
Holair treatment, and how to treat it when it occurs. FDA has requested Genentech add a boxed warning to the product label and to
revise the Xolair label and provide a MEDICATION GUIDE for patients to strengthen the existing warning for anaphylaxs.




Critical steps: Administration

Stability after opening & reconstitution ?
— Microbiological stability

— Physico-chemical-stability (temp., light)

==

Particles: sources ?
Drip chamber

Concomitant medication;
Check valve

— Mixing with solutions for infusions ? |

— Y-site co-administration ?
Flow regulator

Compatibility / Adsorption to
administration material

Luerdok fitting -

Physical instabilities due to mechanical

(pump) stress, syringes, Foaming

(bubbles)

In-line “safety-filters” ?

Via needlefb;ltt erfly

into patient




Critical steps:
Microbiological stability after first opening:
« Multiple use: preservation necessary

— ,From a microbiological point of view, unless the method of opening,
reconstitution, dilution preludes the risk of microbial contamination,
the . If not used immediately,
In-use storage times and conditions are the

and would normally not longer than ,
unless reconstitution/dilution (etc) has taken place in controlled and
validated aseptic conditions. (...) ,EMEA NfG (CPMP/QWP/159/96)

— Under aseptic conditions in a clean room with LF 2 longer
microbial stability is possible =2 time limiting step will be the
chemical stability = cost savings.....

— Often to be used within hours at RT or within 24h at 2 - 8° C:
« Infliximab (Remicade®): 3h at RT
« Adalimumab (Humira®): - (Pre filled Pen: refrigerated up to the exp date)

« Etanercept (Enbrel®): -/ multi use with benzylalkohol: up to 14d: only US
« Apatacept (Orencia®): 24h at2° -8° C



Critical steps: Off-label Preparations |

Example:
« Tailor made preparation with for maculadegeneration
- Reason: costs of a dose Bevacizumab approx. 1/10 of Ranibizumab (Lucentis ®)

SIX-MONTH STABILITY OF Anti-permeability and anti-proliferative effects of
BEVACIZUMAB (AVASTIN) BINDING TO § standard and frozen bevacizumab on choroidal

VASCULAR ENDOTHELIAL GROWTH endothelial cells
FACTOR AP'TER WITHDRAWAL INTO A Swaantje Peters 1*, Sylie Julien 1, Feter Heiduschika 1, Salvatore Grisanti 1, Focke Ziemssen 1,
SYRINGE AND REFRIGERATION OR Martin Adler L, Ulrich Schrasrmever |, Karl T, Bartz-Schridt ! and

The Tuebingen Bevacizumab Study Group 1

FREEZING Er JCphihalmol. Published Online First: 19 December 2006, doi:10.1136/%0. 2006109702
Copyright @ 2006 by the BMWT Publishing Group Ltd.

SOPHIE J. BAKRL MD.* MELISSA R. SNYDER, PuD.t
i | i :k A M : 1D #*
JOSE S. PULIDO. MD, MS, MPH." COLIN A. MCCANNEL, MD, Background: Bevacizumab is an anti-angiogenic compound developed to target tumor vessels, Off-label use in ophthalmology requires in vitro testing

WILLIAM T. WEISS, RPu RAVINDER 1. SINGH, PuDv
ot ocular cells. Consequently we quantfied the anti-permeability and anti-proliferative effect of bevacizumab on cultured choreidal endothelial cells. Tt

was exammed whether deep-freezing of bevacizmmab: attermates its antl- angiogenic activity

Purmpose: To determine the change in anti-vascular endothelial growth factor (WVEGF)
activity of bevacizumab (Avastin, Genentech, Inc., San Francisco, CA) after refrigeration or

fre':ﬂ;ﬁ‘)ds: Samples of bevacizumab were drawn up from new vils into plastic tuberculin Methods: Porcine choroidal endothelial .ce]ls (CEC) were cultured mpermeaple msej sy.stem.s Perme?d::ﬂlty of the cell monolayers was quantiﬁeFim
syringes and refrigerated at 4°C for 1 week, 3 weeks, 1 month, 3 months, and & months. an FITC-dextran assay after treatment with VEGF (20-100 ngfml) alone and in combination with bevacizumab (0.1 & [minus]1 mgfml). Proliferation of
The vials and syringes were stored at 4°C, and the syringes were capped with a nesdle. the CEC was tested using a wound scratch assay. The experiments were repeated with bevacizumab after -20C freezing for 5 days.

One syringe was frozen at —10°C. The bevacizumab concentration was measured, via its

binding to VEGF-165. _ _ _ - _

Results: The percentage of degradation of bevacizumab in the previously pierced vials Results: Bevacirumab significantly reduced VEGE- induced permeability in a dose dependant marmer. A molar ratio of 261 of bevacizumab to
stored at 4°C compared with that in the unpierced vial was 9.6% at 3 months and 12.7% VEGF was required for complete blocking of VEGF-induced rise in permeability. CEC proliferation was significantly blocked by bevacizunab (0.5
at 6 months. The bevacizumab drawn into the syringe and stored at 4°C was degraded by ). Thawed bevaci b after d Greemng showad derate. but stafistically 1ot 5 tloss in actr
1.6% at 1 week, 0% at 3 weeks, 8.8% at 3 months, and 15.9% at 6 months. The mgfuul). Thawed bevacizmmab after deep- freeang showed amoderate, but statisticelly not signficart loss in activy
b-e'.racizum_ab frozen in a syringe a_t_—1D°C was degraded by 12.0% at_ﬁ_ months. )

‘Conclusion: The anti-VEGF activity of bevacizumab may degrade minimally over time, Conclusion: Bevacimmab signficantly reduces VEGF-mnduced permeability and proliferation of choroidal endothelal cells. Freenng and thawing of
with storage. bevacizumab wil affect its biological actwty,

RETINA 26:519-522, 2006




Critical steps: Off-label Preparations lll

Example:
« Tailor made preparation with

» Reason: aliquots of 10Ul for treatment of “cross-eyed” children

Clinical Efficacy of Botulinum Toxin Type A Reconstituted and
Refrigerated 1 Week before Its Application in External Canthus
Dynamic Lines

Monica LizarraiDe, MD,* Sara Herena GUTIERREZ, MD,T AND AbrianA VENEGAS, MDT

BACKGROUND Allergan Inc. recommends that its botulinum toxin type A (BTX-A; BOTOX) must be
refrigerated and applied within 4 hours after its reconstitution to avoid losing its biologic effectiveness.

OBJECTIVE The objective was to compare clinical efficacy in treating external canthus dynamic
lines with reconstituted and refrigerated toxin (BTX-A) 1 week before its application versus fresh toxin
(BTX-A).

METHODS This study was a double-blind, randomized, clinical trial. A total of 30 patients aged 30 to 60
years having a minimum of one and maximum of six external canthus dynamic lines were treated in one
canthus with 15 U of BTX-A reconstituted and refrigerated at 4°C 1 week before being applied and in the
other with 15U of fresh BTX-A. Patients were followed-up on Day 10 and Weeks 6, 12, and 18; assess-
ment included a neuroconduction study of the facial nerve and the investigators’' photographic eval-
uation of the number of external canthus dynamic lines at maximum smile.

RESULTS Outcome measurement did not show statistically significant differences between both
groups.

CONCLUSION BTX-A, reconstituted and refrigerated 1 week before its application, has similar clinical
efficacy in treating external canthus dynamic lines as does fresh BTX-A.

Multicenter, Double-Blind Study of the Efficacy of
Injections With Botulinum Toxin Type A Reconstituted
Up to Six Consecutive Weeks Before Application

f MARCIO RUTOWI
1D ,* DANIELA ORS

*Private Clinic, 1”:‘_1:-‘})5{«"[ dos Servidores do Estado (HSE-RJ/I
Paulo, Brazil
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Recommend shrinking the
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callout box down

Critical steps: altered Preparations |

Example: Pikal-Cleland K.A. et al.;
Working steps: Freeze-Thaw cycles J Pharm Sci 91, 9 (2002) 1969 - 1979
A . .
e s £ ]
] : 3 g
During freezing of sodium phosphate solutions,

** 4 crystalization of the disodium salt can produce

B . .
’ a pH decrease as great as 3 pH units which can —
) d ically aff ' il
. ramatically aftect protein stability.
= \\)\O w o :T: . 5 Figure 4. Effect of pH changes during freezing on
= ss -E I E protein stability. Data for monomeric f-gal ([]) and
B ,% tetrameric f-gal (M) are from Pikal-Cleland et al.!
§ 1 5 s Another tetrameric protein, LOH (@), was also assessed
¢ ¢
for recovery of activity after freeze—thawing. Freeze—
. ' - p - ———— bl : . : ' L2 thawing was performed in phosphate buffers with an
Time (min) o n oo 0 100 initial pH of 7.0. The pH of each frozen solution was
lime (min) measured: 10 mM sodium phosphate (NaP) frozen pH
Figure 1. pH (O) and temperature (@) changes during freezing in different 5.5, 100 mM NaP frozen pH 3.8, 10 mM potassium
phosphate buffers with and without glycine. (4) 10 mM KP, (B) 10 OmM NaP, (C) 10 phosphate (KP) frozen pH 7.1, and 100 mM KP frozen

mM NaP and 50 mM glycine, and (D) 10 mM NaP and 100 mM glycine. pH 7.3.



Critical steps: altered Preparations Il

Example:

Working steps:
Freeze & Thaw cycles

Arvinte T.;

Formulation for Protein
Drugs — Important Points
to Consider

Bio World Europe 01 —
2007,6-9

Formulation 1

e
: \

1 freeze- 5 freeze-
thaw cycle Jj thaw cycles j

Formulation 2

-

Figure 2: Fluorescence photographs of aggregates of a therapeutic protein stained with
Nile red. In Formulation 1 (above; T=0, 1 freeze-thawing, 5 freeze-thawing) the protein

aggregated strongly after freeze-thawing cycles. In Formulation 2 (below; T=0, 1 freeze-
thawing, 5 freeze-thawing) the protein was stable regarding aggregation after 5 freeze-
thawing cycles. The bar in a) represents 300 pm; all figures are at the same magnification.
The Nile red fluorescence staining of aggregates and microscopy procedures were similar
to those published in Ref. [8].



Critical steps: Preparation

Example:

* Physical instability problems of proteins in general: adsorption &
aggregation

% o . % LCA T G-CSF concentration = 3 ng/mL

%g % % Pluronic F-127
- DPHOBIC ., "GREASY"™ DOMAINS s ﬂ%

é Eﬁ % ~§  0.005%, 0.05%

% IONIC INTERACTION i&%;ﬁ%;égfgﬁﬂﬂ § . JUURPRILE 0.5%

% 2 3 4

TIME (hours)

IRISPIRICOOC

72

Z Figure 6—Effect of Pluronic F-127 on the adsorption of rthG-CSF to
ez potyvinyl chloride. — Dextrose 5% in water (D5W); — —-—

ﬁ//ﬁ_—_ 0.005% w/w, --— 0.05% w/w; ---- 0.5% w/w. Each symbaol

'////A represents the mean value + standard deviation for three

infusion bags.
From Johnston, T.P. (1996) PDA J. Pharm. Sci, 50, 238

Taken from Andrade, Hlady (1986), Advances in Polymer Science



) 303 - 311

Mahler H.C. et al.; Biopharmazeutika; Krankenhauspharmazie 26 (200

Critical steps: Stability data

Tab. 3. Fortsetzung

Tab. 3. Hinweise zur Anwendung sowie publizierte Daten zur physikadisch-chemischen Stabilitat ausgewdhliter Biopharmazeutika

P L - .
Fertigaraneimittsl  Stammidsung Applikationsfertige Lésung Bemerking Fertig g Appiiationsiertioe Lisung Seiraogen
ekon- .-m onz. mn‘ sch wm m‘ Weise um w
NN Gehalt Rekon- Menge Konz. Physikslisch-che- Tragerlosung  Physikalisch-  Hinwej. 2um Fertig. m" b Go N RO0E: f‘" ks Lo arzneimittel
( halt  stins-  [ml)  [mgiml] chemische Hisch-chemi- zur
(Handels- [mg]  stitu-  [mi]  [mgimi) mische Stabilitat chemische e zur ) { e e 3 A
name) ens Stabilitst  Applika- DS, mg] - ens Stabll AN Sera i)
tat
tion
Agilsdise 1 1 Koie Angabe [13]' NaCl 09 % 24 b bet T Appiiha Drowecogin & Awaad 25 2 Jhbei BT [16]  Avsschieliich NaCl 140 bes 1T Zum Schutz vor
alls 113} ton uber wla Irgect % |16} Licht i der Origp
(Reptagall 15 3,5) Infusions [Xigrs) 2 0 natpackung aufbe
SysEEn mit Aqua langsam in das Glas geben, vorsch Beim Zuspritzes Fiis wobren [16]
Nodt & integrier ng schwenken, micht 5 sigheitsstrom an die Nicht ewdrieran
o) tom Hitar 2eeeat langsam entnehmen [16] Beutohwand richten, um Ho
e b [13] Durchwirbels der Lisung
sichoig meschen,
zu minimieren, Zum
nicht schistein [13] P RS
Rarsport kaloe sutoma
Altoplawe 0 Agus ad 5-10 -2 8hbe2-8°C NaCIng % Lere Angabe (& Thschen Auslisfersystemne
Acedyse®™) nject B bes AT (8 Licht b dher Origr- yerwenden [16]
0 0- 1 3 r " ~ M
- e 5 H‘.'.b‘ -u;u(nn;..ml Epoetin alis 1 000 0.5 1000 Kaine Angabe NaCI09 % Kene Angabe  Ksnn Tam Schutz vt
48h bet 7-8°C =70 *C 18] bewahren (& S o Ovici
- (Eprex™) LE LEMml 191 % Angate Licht in Origing-
% 2550 6o b 20
packung aufbe
A eimeer Kamaile mit groflem Durchmes Minmafkonzens 140 bel 2-8°C wahren, Nuche
sor (2. & 18G| das Losungsmined divskt ration 0,7 mgiml 14 d bei BT [20] snfriens Niche
aul das Lpophilsat spritzes nsonsten Gedahy Kooz 1000 (. Edml 20) schintein. Max
Zum Lisen schwenken, nicht schitesin der Prazipetation {zu 80 min bei AT aul
Lasung anschlisflend 2um Ergscrsdumen starko Veedunnung Dewvashten (9
N (a3 hen lassen 1208 i
aio paar Minuten steben lassen 1206 'bs ;:l’),lvlj!l!""l“ Etamerres 25 Aquand 1 » ki (B Nicht stnfrieeees (8]
bers Arginin). (Enteel®) mject Kann bis 2u 24 h
Nicht schirttol 6 21 & bet 3-8 * et H1
- ) - o e . Nicht vorwondon, wonn sich das Pubver. 41 G0 287 2% 1Y geagei
Ba u:l] 0 Aqaad 25 3 24N _-:L‘-e C Kaine Angabe icht inneehalb vom 10 min. gelisst hut g5 24 b bei T [20) werden [20{
Samulect™) = Ingect : dhbei BT 14 el Aqua sehr versichtig zum Lyochiisat
w . geben, vorsichtig schwenksn, nicht
Zum Auficsen lescht schiitrain
schimtein [14) Nitht fimem [20]
Bevaczumab 100 (4 5 Keine Angate {7]' NaTI09 % 48 h bei 2-8°C dum Soug Infhamab 100 Agmaa 10 10 Kaine Angabe NaCI08 % 24nbe Applkation  Nicht einfrie-
(Awastin®) 42 h bei BT 7] VOr Licht in der [Remicade) inject 3] 2-8°C|12]  iiber< 1.2 pm renf12]
e 06l Orignaipackung At reit Kandle (max. 21 G) entlang Koegerration 0,3 Fifter mit ge-
atbewatren der inneren Wand der Dwchstechflasche 4.0 mghed snhalten | finger Prote-
Nicht einrieren Juspeitzen. Zum Lasen vorsichtig sdwkn rindingsta
Mcht schurin ken, nicht schiittels, Nach dem Lasen paditat (12|
rkompatie| mit 5 min. stehen bassen [12]
Glucose 5% [7] ou p £ . 3 -
Falviumab S0 Aquaad 061 100 3 h ohoe Enciallt Enlity Nicht endrieren
Cenuomie 100 (50 2 .‘4 hbel 3-8°C Nicht einfrieren [Synagis™) irgsct RO 150, Kuzzeiges
201 bei BT 10] Dowerdiinme Apph 0 10 1 turngabe [15] Einltieren hat mr
kation via 0.2 ym Aqua LANGSAM entlang dar ieneven gennge Auvwir
In-Ane-Fiser 20 Wand der Durcsrschflasche 2 Jabre e kung auf Stabikese
30 sk lecht sehwenien, nicht sc 2-8°C[20] Sei AT max 3 Tage
Osdizumsh 25 5) 5 Kzine Angsbe [17]' Nl ies 24hbei 2-8°C Zum Schutz yor 20 miey stehes lasson [15] stabil 0§
G %) " uted AN 17) o -
Conags Zum Mischen Beutel 4 Wbel T [17) b_m:’".i' (]n?‘ plase 10U Agusad 10 1 Eml Sofort verwen Enrtain Enciailt = Lum Schutz wor
vorkitig mehrere REpecan) & (Rapitpun® Pect den [11) Lt [n der Origh-
Wale drehen, nicht e, ety 1y Tt o nalpackung aifbe-
«chiltoein 111 enframn Nicht Nach der Askonstitution Sichtkontrule,

Miksobiclogische Standzest in der Verantavartung des Aswent
! Ohne Angabe

w Porangrdfle [13], i Minscher Priding wer Eins
3 | '

m-Hitam vorgeschrieban

schimeds [17]

richt Kare eder scht farblkose 12sungen
vermuien
Nicht schitiefn.

4hbei3-8°C
4 hbei BT 25]

wahren [11]



Recommend keeping the
slide but deleting the stabil
— liste (mention this in the
notes)

Critical steps: Stability data

Storage by Reconstitution
Generic name Brand name temperature RT Refs. solution
Adalimumab Humira® 2-8°C NA ex da RTU
Darbepoetin Alfa Aransep® 2-8°C NA ex da RTU
Epoetin alfa Epogen®, 2-8°C 14d 21daie, RTU
Procrit® mdv

Etanercept Enbrel® 2-8°C NA ex da dil (SBWFI)
Glatiramer acetate Copaxone® 2-8°C 7d ex da RTU
Interferon-p1a prefilled Avonex®, 2-8°C 12h ex da RTU

syringe Rebif®
Interferon-pl1a Avonex®, 2-8°C 30d ex da . -

Reconstitutable vial Rebif® ®

_ STABIL - LISTE

Interferon-p1b Betaseron 25°C exda NA
Pegfilgrastim Neulasta® 2-8°C 48h ex da
Trastuzumab Herceptin® 2-8°C NA ex da Physikalisch-chemische Stabilitit, Kompatibilitit und Inkompatibilitat

arenteral applizierbarer Zytostatika, Virustatika und Su rtivthe i
Abbreviations: aie=after initial entry into vial; d= days; dil sol=once in diluted solution; dil= ex da= h= P PP yt ppo rapeutika

not applicable/not available; Refs.= room temperature; RT= RTU=Ready to use; SBWFI= see exp
injection; sterile water for injection; supplied diluent; SWFl= under refrigeration.
Storage, Stability, and Reconstitution of Selected Biotechnology Products Stand: April 2004

1. auliage

Biopharmaceutical Biotechnology; Edited by Daan JA
Crommelin and Robert D Sindelar; 3nd Edition — in press

Dr. Judith Thiesen
und
PD Dr. Irene Krimer

Apealferion 085 FIREILITIS Daf JONEimi s Gulan e D LN Felri L
Longenbecksir. 1, 56101 Mainz




Example:
Sources of particles ?

* From the Formulation
(protein, excipients) or
stoppers

» Monograph “Parenteral
Preparations” (PhEur
2.9.19): ...........clear and
practically free from (visible)
particles:

SVP (= 100ml): max. 6000
10 ym / max. 600 2 25 pym
per container

LVP (> 100ml): max. 25210
Mm / max 3 225 pm per mi

PS: visible aggregates (from about
50um) = precipitate

SVP, small volume parentals; LVP, large volume parentals

2.9.19 Partikelkontamination — Nicht sichtbare Partikel 315

regatbildung von Partikeln zu ver-  von Parenteralia mit grobem Volumen oder von Parente
ralta mit Klemnem Volumen von 25 ml und mehr kiinnen
10E ’n u.:an werden, wenn cin geeig-

pergierens I8l die A

medceT

<

Allgemeine Vorsichtsmafinahmen 4 Anteile von je mindestens $ m] der Pro
pritft. Die Anz 1 Partikel, die 10 ym g
der sind, und die ,<m.1h der Partikel, die 25 pm grofi oder
grother sind, w 1 bestimmt. Das mit dem ersten Anteil
der Probe erzielte Ergebnis wird nicht bertcksichtigt und

Prifung wird unter Bedingun
wy-Einhe
Kontarmnation miut

rwendeten G te, mit i
Wepderan O 5% : o r Purtike! der zu prifenden Zube
nahme der Membranfilter, werden mit warmer Deter .

reitung berechne

hen und mit reichlich Was

gens-Losung
spllt, um 3

Unmit \uswertung

wr auber g 2 '
mit partikelfreiem Wasser iv Bei Zubereitungen in Behiltmssen mit emem Nennvolu
Das Einbringen von Luftbiiischen in die Prifzuberei- jMen von o s 100 ml werden die Kriterien der Prii-

L 2u verme ulw "L\A ndux wiih rc'td ein Tcll j:r

11in Behaltmssen mit einem Nennvo
als 100 ml werden die Kriterien der

« -H nhx rfiitint lumen
H Pritfung 1.B 1
Bei Zuberel
lumen von 100 mi werden die Krites
fie folgende angewendet
kelkontamination von 5 Proben zu je S ml Licgt dic mittlere Anzahl der Purtikel diber den Grenz-
werten, wird die Zihlung der Pactikel unter dem Mikro-
p durchgefithn

ifen, ob die Un
ie Glasapparaturen ordnu
=n und « !:\ verwendete Wasser

mgen in Behaltmssen mit einem Nennvo-

der Prifung |.B

partikelfreiem Wasser 8 wind nach der im K -lr\_mhn be-
richenen Methode ermittelt. Wean die Anz
L, die 10 um groll oder grober sind, fur die

25 m! mehr als 25 betragt,
Probe getroffenen Vorsichismafinahmen unzureic
Die Vorbereitungen miissen so lunge wiederholt we
araturen und Wasser sich fiir die  |Pie Zubercitung entspricht der Priifung. wenn in den ge
weisen priften Einhetten die mittlere Anzahl der Partkel, die
10 pm grobB prch i 25 je Milliliter
und die mi |
Methode grifer sind, hisck

r
¥

anszubereltungen in

C : Priifung |.A: Infusions- und I
sind die fir die Prafung der W gohalinissen mit einem Nemn

umen von mehr als

d. 00 mi

s Umgebung. Glas
Prifung als geeig

Prilfung 1.B: Infusions- und Injektionszubereitungen in

Inhalt der Probe wird durch langsames, aufeinander
t Nenmvo

c >maliges Umkehren des Behdlinisses ge-
it, Falls erforderlich wird des

vorsichiig eatfers Die dubere Obe
n einem Strahl von p
ubert und der Verschluss ¢
liche Koi ination des Inhalts zu ¥
hischen werden durch geeignete M

T wWemiger ais

5 n:ly.lﬂlh Die Zubereitu
tkelfreiem Was pre dften ;.“.|

wenn in den ge
du Partikel, d S

cr grifler -an hdchs
Anzahl der L arike
_"I -MLI luu 1stens 600 Bdull”!n b

wobei jeg-
n ist Gas
5

ser R gesi

dnahmen wie 2 min

langes Stehenlassen oder Einwirken von Ultraschall ent-

fernt
Beir Parenteratin mit groBem Volumen werden einzelne Methode 2: Partil\clliihlllng unter dem

Einheiten geprifi. Bei Pacenteralia mit kieinem Volumen ¥

von weniger als 25 ml wird der Inhalt von mindesiens -\hkr‘“k“p
en in einem § g i
slumen von mindes

rhalten. In be- geeignetes Binokularmikroskop und ein F
n kann die Untersu-  gerdit mit Membranfilter, um di
em der Inhalt ¢iner kel zurickzuhalten, werden

n gemmischt und mat Das Mikroskop ist ansge
1 rometer. das mit Hilfe eines Objektmikrometers kalib
rern s und einem mechanischen Objekitisch als Auf
Q. hranfi um dessen Oberfiliche nach

zurtie .:\.hdl encn Partikeln abzusuchen, Das Mikroskop
ist fermer mut 2 z'rlgngl—‘n| impen verseben, wos
ung von oben, die andere filr die Be-
7 seitwiirts sorgt. Eine 100 = [0fache
rd emgestellt

er Proben muss ausreichend sein, um eine Im ()A,ll..nnLJ.vlm.l*x (siche Abb. 2.9.19-1) ist ein
filtige Auswertung zu ermiglichen. Im Falle  groBer Kreis sichtbar, der durch ein Fadenkreuz in Vier

a werden mit die
eses micht gee

sien Losungsmittel

ISt Mt émnem get

rekonstituiert
Die Anzal

Mausnse

Die , Aigemeinan Vorschritten” gelten fir alle Monographien und sonstigen Texte

Ph. Eur, 5. Ausgabe, Grundwerk 2005
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Critical Steps: “Equal handling” ?
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Critical Steps: “Aseptic technique” ?

Examples from Links of ,Home Infusion Therapies....“ (US)

~Aseptic manufacturing ,Aseptic manufacturing under
in a clean room........ really ,clean control“........ ‘

\

http://www.columbinehealth.com/poudreinfusion/Mvc-017f.jpg http://www.blountmemorial.org/images/pharmweb6.jpg




Critical Steps: Risk Classification |
Proposal:

Risk Factor |, Weighting“

Cold Chalin ,nhormal cold chain“: = 24h at RT
(Temperature) ,strong cold chain®: < 24h at RT

,very strong cold chain®: < 2h at RT

Handling ,Simple handling“: no special requirements

,<special handling”: stability lim. after reconst.

,handling only in pharmacy": special req.

Patient ,Simple education®: explanation, training
education

,2application only by educated nurses”

,2application only under medical supervision®




Critical Steps: Risk Classification Il
Prosposal: visualised risk matrix with risk levels:

Combined risk levels for preparation &

administration (P & A)

Risk Level

Temperature

Handling

Patient education

Temperature

Handling

Patient education

Temperature

Handling

P & HS & Obs

Patient education

T = Training; P = Patient; HS = Healthcare Setting (eg ward); P = Pharmacy; Obs = Observation




Critical Steps: Summary

Be aware of many issues and follow the chain from
the beginning to the end.:

Delivery and storage: GDP

Responsibility of the distributor vs pharmacy (pharmacist)
Validation (incl. documentation) of the whole supply chain
Storage during delivery, during holidays (traveling), in the car, at patient.

Preparation: WHERE

How is responsible or the right person for the preparation?

Where is the right place for these preparations: ward or pharmacy?
Tailor made or according to the manufacturer’s information: limitations
Aware of freezing, thawing, pumping, syringes (needles), filtration
Microbial - and physico-chemical stability: handling of these data

Administration: BY WHOM AND WHERE

Education necessary ? Education by whom?
Home infusion therapy: really safe?
Stability after reconstitution and over infusion time: light & temperature
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