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Conceptos relacionados con la estabilidad de los
medicamentos

Factores que influyen en la estabilidad de los
preparados estériles

Plazo de validez / caducidad
Caducidad de los medicamentos comercializados

Estudios de estabilidad en los medicamentos
comercializados

Caducidad de los preparados estériles
Estudios de estabilidad en el ambito hospitalario

Fuentes de consulta sobre estabilidad/compatibilidad
Puntos clave
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) 1. Conceptos relacionados con la CLINIC

\ 1:7 estabilidad de medicamentos ===

Estabilidad:

Capacidad de un medicamento para
mantener sus propiedades quimicas,
fisicas, microbiologicas y
biofarmaceéuticas originales
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Incompatibilidad: interaccion fisico-quimica de 2
0 mas componentes del medicamento

Inestabilidad: alteracion del medicamento por la
accion de algun elemento externo
Fisica

Quimica

Microbiologica ! S
~—JL

':1

Toxicologica
Terapéutica
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-m." 1. Conceptos relacionados con cLiNIC
™ |a estabilidad de medicamentos "=

“% Inestabilidad fisica: aparicion de precipitacion,
cambio de color o turbidez

Inestabilidad quimica: disminucion de la
concentracion inicial de p.a. por debajo de los
limites aceptados

Inestabilidad microbiologica: productos de

administracion parenteral deben ser estériles y
apiroégenos !
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\;ﬁ-{ﬁ;f 2. Factores que influyen . i\c
Sy en la estabilidad —
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Inestabilidad => reacciones quimicas que ocurren
en el seno del medicamento

Hidrolisis: ésteres, amidas, beta-lactamicos,...

Oxidacion: catecolaminas (adrenalina, dopamina, etc),
morfina,...

Fotolisis: amiodarona, furosemida, nifedipina,
nitroprusiato,....

< ; Productos de degradacion => Pérdida de

. efectividadi/o toxicidad



‘<. 2.Factores que influyen cLiNIC
Sy en la estabilidad —

Inestabilidad => reacciones quimicas que
ocurren en el seno del medicamento

Hidrolisis
Oxidacion
Fotdli .
otolisis Cambios en pH
o Efecto de la temperatura
Principales 0
catalizadores 2
luz
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Efecto del diluyente y el envase  secemsirn
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Efecto del pH

Medicamentos en solucion =>Rango de pH de
maxima estabilidad

ej.: eritromicina (7-8), fenitoina (>10)

'

.. éesomeprazol + midazolam ?
H esomeprazol: 9-11
H midazolam: 3-3,6
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P
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N ;‘, en la establlidad ' '

U™

ol Eleccion del diluyente -
Fisiolégico: pH 5,5-7 _IRE -
Glucosa 5%: pH 3,5-5,5 e
Glucosalino: pH 4,5 =F

> Mayor estabilidad en un diluyente det.:
atracurio (24h en SF, 8h en G5%)
ciclosporina (24h en SF, 12h en G5%)

> Incompatibilidad en un diluyente det.: gemcitabina,
amoxi-clavulanico (incompatibles en G5%)

—==¢ amiodarona, carboplatino (incompatibles en SF)
\ )




< ?y en la estabilidad

Eleccion del envase: deben ser inertes (ningin
componente debe ser adsorbido/absorbido por el envase, ni
éste debe ceder componentes a la mezcla)

Vidrio: tipo | (borosilicatado), tipo Il (sodico-calcico)
Plastico
Polietileno (PE)
Polipropileno (PP)
Etinilvinilacetato (EVA)
Cloruro de polivinilo (PVC) 1 | ]
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Eleccion del envase: Problemas con PVC

cesion de DEHP +adsorcidon (amiodarona, nitroglicerina,
carmustina, infliximab, ciclosporina, paclitaxel, etc.)

-
‘:’ﬂvn;«--—-—- VIATErIAl

Ecoflac-Plus® | PE de baja densidad libre de PVC_DEHP Braun
Fleboflex ® | Polipropileno Grifols
Flebboplast ® | Polipropileno Grifols
Freeflex @ Multicapa de poliolefinas sin PVC Fresenius
Plast-Apyr © | Polietileno sin PVC Fresenius
Viaflo © Material trilaminado a base de PP y PE Baxter

Adaptado de: Sevilla M. Aspectos prdcticos de la farmacotecnia en un servicio de Farmacia




"N ?y la estabilidad

Temperatura, luz => factores relacionados con la
conservacion de los medicamentos

en general, la velocidad de una reaccion aumenta
exponencialmente con cada incremento de 102C en
la temperatura

excepciones: furosemida, cisplatino, etoposido,
etc

la luz acelera la degradacion => farmacos
fotosensibles deben protegerse adecuadamente

Informar adecuadamente al destinatario sobre la

correcta conservacion
565%sSEFHE:



Fig 4.- Taula de compatibilitats de les perfusions

utilitzades a la UCI
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flumazenilo (G,F)

furosemida (G,F)

heparina sédica (G,F)

insulina (G,F)

isoproterenol (G,F)
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N-acetilcisteina (G,F)

naloxona (G,F)

nitroglicerina (G,F)

nitroprusiato (G)

noradrenalina (G)

Gl,Z

nutricion parenteral no lipidica

nutricion parenteral lipidica

pantoprazol (G,F)

procainamida (G,F)

remifentanilo (G,F)

rocuronio (G,F)

somatostatina (F)

urapidil (G,F)

vecuronio (G,F)

verapamilo (G,F)
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s u_ys Plazo de validez/Caducidadciinic

Plazo de validez (shelf life): periodo de tiempo
durante el cual un medicamento conserva
todas sus propiedades dentro de los limites de
tolerancia establecidos

Fecha de caducidad (beyond-use date): fecha
en que finaliza periodo de validez

< ICH Guidelines => 95-105%0
Maximo 5 afios para medicamentos comercializados

< USP(797) => 90-110%
Formulas magistrales: segun FN o en funcidn de la

duracion del tratamiento (RD 175/2001)



/o Edicion  Wer Documento  Herramientas Yentana &wuda

P&l @ $[ i © @[ ||

Hi
L

INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN
USE

ICH HARMONISED TRIPARTITE GUIDELINE

STABILITY TESTING OF
NEW DRUG SUBSTANCES AND PRODUCTS
Q1A(R2)

Current Step 4 version

dated 6 February 2003



‘ 3.1. Caducidad en los

ymedlcamentos comercializados

\

4 ICH. Pardmetros que definen plazo de
validez de un medicamento en funcion de
los resultados obtenidos en los estudios de
estabilidad

+5% cambio en conc. p.a. respecto su valor inicial

Cualquier producto de degradacion que exceda
los criterios de aceptacion

No cumplir criterios de aceptacion para las
propiedades fisicas del medicamento

No cumplir criterios de aceptaciéon para pH

26~ SEFH =
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+ DNCUENTED IEROAMERNC ANO DE F ARMACFUTIC DS DE MOSFIAL



‘..e <. 3.2. Estudios de estabilidad en los

k’j -y medicamentos comercializados

\-. ¥

‘ ICH: Define los requisitos que deben cumplir
los estudios de estabilidad para fijar los plazos
de validez de los nuevos medicamentos
registrados en la CE, EEUU y Japon (Zona
climatica I,I1)

Estudios a largo plazo: se evalua degradacion

e O IV W A l“lb o o VAL A4 M\—D

del p.a. en cond|C|ones ambientales de
almacenamiento => 25+2°C; 60+5%HR

Estudios acelerados (stress testing): ayudan a
~ identificar productos de degradacion =>
@ 40+29C; 75:5%HR S6EESERH

!




“¢ . 3.2. Estudios de estabilidad en los
v ™ medicamentos comercializados
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Shelf-life prediction

Potency vs. Time
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) 3.3. Caducidad de los
?y* preparados estériles  CLINIC

'HH

Segun FN, o en funcion duracion tratamiento

Recomendaciones USP en funcion del riesgo
de contaminacion durante la preparacion

Low-risk Manipulaciones en clase ISO 5.
Transferencia de productos estériles de un vial a una bolsa

O S P QI o oA~ \\ [ERe == o~ -

\llldlllpUIdLlUll dbEpLILd) E_] LILUb, UIIULIUII AT D, cLc

Medium-risk | Multiples dosis individuales o una preparacion con multiples
ingredientes. Ej: NPT, PCA, etc

High-risk Utilizar materias primas o materiales no estériles que
precisen esterilizacion final

Manipulaciones en clase < ISO 5

20=EESEFH



\%% | 3.3. Caducidad de los
5"’1‘? preparados estériles

USP (797)

En ausencia de estudios de
estabilidad, el plazo de validez para
las formulaciones estériles no debe
exceder:
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Low-risk Medium-risk | High-risk
TA. <48h |[TA. <30h |T.A. <£24h
2-82C <14d |2-82C <7d |2-82C <£3d
<202C<45d |£202C<£45d |£20°C<45d
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f” .| 3.4. Estudios de estabilidad ';'
\ x‘y en eI ambito hospitalario
N

Estabilidad fisica

Cambio de color/precipitacion
Cualitativa: observacion directa

Cuantitativa: contador de particulas
subvisibles

Turbidez

Cualitativa: observacion directa
Cuantitativa: turbidimetro

Sean® 500
I E
—

20:EESEFHIET:



:‘“x% - 3.4. Estudios de estabilidad S
=t 8 : tal Universitar

\ 1" 7 en el ambito hospitalario

Estabilidad quimica

Concentracion de los principios activos y
productos de degradacion

Cromatografia liquida de alta eficacia (HPLC)

Metodos indicadores de estabilidad (stability
/ndicating)

W 56 SEFHE:
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Editorials

Avoiding Common Flaws in Stability and
Compatibility Studies of Injectable Drugs

Over the last decade, it has been my privilege (and burden)
to spend thousands of hours reading, studying, evaluating,
summarizing, compiling, and writing critiques of countless
articles on injectable drug stability and compatibility for the
Handbook on Infectable Drugs and as a consulting editor
for the American Journal of Hospital Pharmacy, This body
of work stretches back at least three decades, and yet the
topic remains of contemporary interest. In an age when the
practice of pharmacy is undergoing revolutionary changes,
no other aspect of the traditional pharmacy function of
preparing dosage forms excites as much interest among
practitioners as injectable drug preparation. The stability
and compatibility of injectable drugs and admixtures re-
mains an enduring topic of hospital pharmacists’ re-
search. '

One finds this continuing interest manifesting itself as a
constant stream of published (and unpublished) articles.
(Over the years, the quality of stability and compatibility

results. A combination of drugs could be stable and com-
patible at low concentrations but not at higher concentra-
tions.

All conditions of the test should be included and thor-
oughly described. Some variables that are frequently un-
mentioned include the actual temperature, presence or ab-
sence of light, and container materials. The actual temper-
ature should be specified because of the rather wide ranges
permitted in the USF definitions. For example, USF room
ternperature is 15 to 30 °C. This may be fine for storing drugs
but is hardly suitable when doing a stability study. Signifi-
cantly different rates of decomposition may occur at 30 °C
compared with 15 °C. Some drugs may be light-sensitive.
Others may sorb to some plastics.

In addition, the analytical methods used should he de-
scribed in detail. If this has been done in another publizshed
article, a reference to that article iz usually satisfactory.
Further, the way in which simpler, more basic items such as
pH, color, and clarity are determined should be described.
For example, was clarity determined by visual observation
or was a nephelometer used?

The materials, test conditions, and methods should be



?y ambito hospitalario

Lectura critica.....

Describir exhaustivamente los materiales
empleados, condiciones de estudio,

concentracion y metodos
Utilizar métodos indicadores de estabilidad
Determinaciones referidas a t;y no a la
concentracion teorica

Determinaciones analiticas por duplicado o
triplicado

Conclusiones de acuerdo con los resultados

Trissel LA. Am J Hosp Pham 1983:1159-60
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Estabilidad microbiologica ==
garantizar la esterilidad durante el
periodo de validez

Validacion de la técnica aseptica
Control microbiolégico ambiental
Control esterilidad producto final

96%SEFH =
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4. Fuentes de consulta sobre cumc
estabilidad/compatibilidad =555

Trissel L.A.Handbook of injectable
drugs (www.medicinescomplete.com)

Stabilis (Infostab) (www.stabilis.org)

Palliative Care Matters
(www.pallcare.info)

Baxter y Braun (www.stabforum.com
Y WWW.concomp-partner.coim)

Farmacopeas (Www.uspbpep.com)
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ol [?— Welcome to MedicinesComplete: MedicinesZomplete l l

Welcome to MedicinesComplete

PUBLICATIONS

 AHFS Drug
AHFS  Tnformation

Dietary A Handbook on
Supplements Injectable Drugs

Pharmaceutical . Rules & Guidance
Excipients for
Pharmaceutical

Manufacturers &
Distributors

Stockley's Herbal Stockley's
Medicines A Interaction Alerts

Interactions

o &

British National
Formulary

Herbal Medicines

Stability-
Indicating HPLC
Methods for Drug
Analysis

The Merck Index

Clarke's Analysis
of Drugs and
Poisons

Martindale: The
Complete Drug
Reference

Stockley's Drug
Interactions
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ahr [BOndansetrnn Hydrachloride: Handbook on Injectable ... l l ﬁ - B Eé-?l v ;2 Pagina ~ f} Herramientas

You are signed in as UNIVERSITAT DE BARCELOMNA | Sign in different user

. ®
?. MedicinesComplete -

Handbook on Injectable Drugs

Home = Handbook on Injectable Drugs = Monographs = O

« Previous pages Mext page m
Ondansetron Hydrochloride See Also
Sub-sections AHFS Drug Information
Products

Ondansetron Hydrochloride

[l Trade Name(s)
[l Administration Stockley's Interaction Alerts
Stability
. . . Interactions of Ondansetron
[ Compatibility Information
additional Compatibility Information . .
British National Formulary (5)

L1 References

4.5 Drugs used in nausea and

. wertigo
AHFS Class: 56:22.20 5-HT3 Receptor Antagonists
OMDAMSFTROM
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v | Buscar v 3 - ¢ el Fx e B Fun v € Desi a5 =) 2 - ... Califo.. € [ w5 - L_J >
ahr BMethaane Hydrochloride: Handbook on Injectable Dr... l_l ﬁ - B @ = @F‘égina - @ Hetranientas
Y-Site Injection Compatibility (1:1 Mixture)
Methadone HCI
Test Test Base Base
Drug Drug Drug Drug
Test Drug Mfr Conc Mfr Conc Remarks Refs Compat
Atropine sulfate LY 0.4 LI 1 Physically compatible with 1%
mg/mL mg/mL2  no change in measured
haze or increase in particle
content in 48 hr at 22 °C
Dexamethasone AMR 1 mg/mL2 LI 1 Physically compatible with 1%
sodium phosphate mg/mL2  no change in measured
haze or increase in particle
content in 48 hr at 22 °C
Diazepam ES 0.5 LI 1 Physically compatible with 1%
mg,/mlL2 mg/mL2  no change in measured
haze or increase in particle
content in 48 hr at 22 °C
Diphenhydramine HCl SCN 2 mg/mLa LI 1 Physically compatible with 1208 n
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You are signed in as UNIVERSITAT DE BARCELOMNA | Sign in different user

W= MedicinesComplete g

Welcome

Stability-Indicating HPLC Methods for Drug Analysis

I ST - oo s on

Home = Stability-Indicating HPLC Methods for Drug Analysis = Monographs = O

« Previous page MNext page m
Ondansetron

Sub-sections

LI Chemical Mame

Cther Name

¢

[l Appearance
L1 Solubility
E pK,
|
|
|

Method 1
Method 2
Method 3
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' STABILIS

g - Lettre dactualité
SNIEre MISE a Jour .

WHGI2011 |[:J

BBl Stabilité et compatibilité des médicaments injectables

Bienvenue dans Stabilis.
S vous desirez recevoir la newsletter trimestrielle, indiguez votre adresse email.

m INFOSTAB | pour toute question ou remargue, contactez : stabilis@wanadoo.fr

Liste des Base de données Nouveautés - Molécules
molécules ——
Références bibliographies : 1390 @ Melarabine 11/09/201
Listes - ) « W _ .
S Molécules : 393 | | 4 Insulin lvspro 281051201
: Classes pharmacologiques : 9 | | &2 Trisodium citrate 28/05/201
Recherche s - . )
.i d'incompatibilités Stabilités en mélange : 820 Firitramide 28/05/201
: Stabilités en solution : 3217 E Scopolamine MN-butyl bromide 10/047201
Bibliographie ) — .
Incompatibilités : 1961 | | &5 Doxofiline 06/03/201°
Noms commerciaux : 2020 | | b Folimodne B LAl
[a] B Fantumumab 19/12/2011
Nouveautés - Références bibliographies ‘
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ol [EMDanraphie-Tramadul heydrochloride - Skabilis 4.0 l l ﬁ - B Eé-?l * |:or Pagina - .Eil' Herramientas
Il Lettre dactualite e .
< Stabilité en mélange : Tramadol hydrochloride
|
|Rechercher | - ~
g W P
A mgiml | 20-24°C /' ¥ ketoprofene 0,95 mag/mi 24@| 3075
|I -
Ly ] | P Paracetamol 10,04 ma/ml -y
@ mgiml | 20-24°C .T — 24 S| 2078
T nKetngrufene 0,96 ma/ml A
L Wi -
@ maimi | 20-24°C | - | P paracetamal 9,44 mg/ml 24@| 3075
= ", -
S S
PVC A rna/mi 25°C ;.f. nKetnrnlactrnmethamine 2 magfml ?I'k:' 3159
Ll ! p
- ./..-.- 22
PP A ma/ml | 25°C r M bexamethasone sodium phosphate  0.33==3.33 mg/ml 5[\:. 2211
'al8 [
o
PP A mgfml 25°C ' nSCUDUIamine M-butyl bromide 32,33==5,67 mg/ml 15[1\;. 2178
Wy LA
o
PP A mgiml | 25°C r 0¥ Haloperidol actate 0,625 ma/m| 15|'\¥' 2024
0y L
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Sdrivers - Drug Compatibility database
20rivers = Search | Add entry

Sdrivers is a database of drug combinations that may be considered for use by continuous subcutaneous infusion (.e. via a syringe driver).
It contains 1536 entries, of which 531 are references to the literature, whilstthe other records are of mixtures reported to have been usedin
clinical practice.

« Search - Look up a mix of drugs to view repors / references are in the database.
»Add entry - Enter a new report of a mix you have used (compatible orincompatible).

» Show search history

Disclaimer - Important information

The data accessed by this program has come from numercus sources and the accuracy ofthe data cannot be verified. Many of the drugs
reported as subcutaneous infusions are naotlicensed for use by this route (and often not for the indication for which they are commonly
used). Adoctorwho prescrines unlicensed medication must take the respaonsibility for doing so. Ensure that yvou understand the meaning
af the compatibility ratings.

Yisual compatibility does NOT mean that the mixture of drugs is safe to use, orthat degradation of the drugs will not occur.

More Information

The value of the database will grove, the more records people enter,
Flease DO:

« record any unusual mixes thatyou use

« record all mixes vou try that are INCOMPATIBLE

» record mixes of 3 ormare drugs

v record commaon mixtures but where high doses/concentrations are used
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Physically compatible in tests - referenced.
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Chandler, 1994
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341 forum Version 3 Stabforum Version 3 Stabforum Vers 1

Stability data for drugs
admixed in Baxter devices

Baxter is committed to utilize the opportunities of
e-commerce for the benefit of its customers.

As part of that commitment we have created a secure
environment within which you can access stability
information relating to drugs compounded in IV delivery
devices,

In order to access and make a detailed interrogation of our
comprehensive drug database, a password is required.

The Stabforum database is being continually updated and
added to in response to customer needs

This web site works only with: MS Internet Explorer & or above - Resolution: 1024 x 758.

www.Baxter
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ConComp@® - Container Compatibility

To the B. Braun website

agin

irmz of uze

vestigation modalities

structions for use

=commendations

ivacy policy

The ConComp database supplies easy access to information
— concerning the compatibility of infusion solutions with injectable
print drugs.

After login but prior to making use ofthe data base please read the
explaining information by clicking on the terms on the left page side.

| Login

Flease enter your name and password here if you have already
heen registered.

Login Mame : | |

FPassword: | |

Forgot yvour passward?

You do not have an access code yvet. Please contact your B. Braun
representative or apply onling.

| | | | | | | o Inkernek | = 100%,
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i€ Pharmacopeia Criline, Drug, Pharmaceutical Analysis ... I l @ M @ M Iﬁ’ Pagina - @ Herramientas

Pharmacopeia

online

Pharmacopeia | USP32 || |[ Search |

NI Safety Pharmacology wew nmit.gett gmbhien
Cardiac safety models to test your compounds

US Fundamentals, 7th Ed. wuwwrsos orgistors
Covers REQUHtDI"‘f Requirements for FDA & Other
AgEﬂCiES. NEWW Updated

SGS Conformity Assessment :o: cor oerdifoste-of-confo
Appointed by SFDA to provide COC on cosmetic
products exported to Saudi

Medical Device Australia www.trandwoodbicmedicsl.com
TGA Approval for Devices and [VDs, Expertise from
exTGA senior staff

AdChoices [

FOR ACADENMIIC USE ONLY
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gPharmacheia Online, Drug, Pharmaceutical Analvsis ... l l
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Pharmacopeia

online

Pharmacopeia | USP32 || |[ Search |

ISPE Guidance Documents
ISPE Publications are necessary resources for the Pharma industry.

www. |SPE.org/Publicaticns

Search Result
1 =797 PHAEMACEUTICAL COMPOUNDING-STERILE PEEPAFATIONS
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{797} PHARMACEUTICAL COMPOUNDING—STERILE PREPARATIONS

INTRODUCTION

2 objective of this chapter is to describe conditions and practices to prevent harm, including death, to patients that could result from (1)
crobial contamination (nonsterility), (2) excessive bacterial endotoxins, (3) variability in the intended strength of correct ingredients that
zeeds either monograph limits for official articles (see "official” and “article” in the General Natices and Requirements) or 10% for nonofficia
icles, (4) unintended chemical and physical contaminants, and (2) ingredients of inappropriate quality in compounded sterile preparations
SPs). Contaminated CS5Ps are potentially most hazardous to patients when administered into body cavities, central nervous and vascular
stems, eyes, and joints, and when used as baths for live organs and tissues. When C5Ps contain excessive bacterial endotoxins (see

cterial Endotoxins Test { 85 ), they are potentially most hazardous to patients when administered into the central nervous system.

'spite the extensive attention in this chapter to the provision, maintenance, and evaluation of air quality, the avoidance of direct or physical
ntact contamination is paramount. It is generally acknowledged that direct or physical contact of critical sites of C5Ps with contaminants,
pecially microbial sources, poses the greatest probability of risk to patients. Therefore, compounding personnel must be meticulously
nscientious in precluding contact contamination of C5Ps both within and outside IS0 Class S (see Table 1) areas.

achieve the above five conditions and practices, this chapter provides minimum practice and quality standards for C5SPs of drugs and
rients based on current scientific information and best sterile compounding practices. The use of technologies, techniques, materials, and
wcedures other than those described in this chapter is not prohibited so long as they have been proven to be equivalent or superiar with
tistical significance to those described herein. The standards in this chapter do not pertain to the clinical administration of C5Ps to patients
application, implantation, infusion, inhalation, injection, insertion, instillation, and irrigation, which are the routes of administration. Four
acific categories of CSPs are described in this chapter: low-risk level, medium-risk level, and high-risk level, and immediate use. Sterile
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~Si hablamos de estabilidad....el farmacéutico es el
responsable
A la hora de establecer fecha de caducidad:

Aprovechemos las fuentes de informacion....pero con
“lectura critica”

¢Por qué no hacer un estudio de estabilidad?
Si todo falla......recomendaciones USP
No olvidar esterilidad !!!!

Prestar atencion a las condiciones de conservacion

Mantener informados a los usuarios (para que hagan un

buen uso de los medicamentos que hemos preparado con
tanto carino y esmero)
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