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ABSTRAKT

Tato Bakal&ska préce je roztena na dv casti. Prvnicast je teoreticka a definuje ramec
celé prace, do kterého piapopis technického a dale chemického a farmakokagio textu
a jejich charakteristické znaky. Nasleduje chamidtika teoretickych problémprekladu
technickych text. Druha ¢ast se sklada z vlastnihdegladu farmakologického textu
Validachi postupy pro test na bakteridlni endotoxinyg naslednou analyzou
piekladatelského postupu zaloZenou na teoretichksti prace. Pro lepSi porozeém

pavodniho textu je floZen slovnéek pouzitych pojm.

Kli¢ova slova:

Analyza, technicky text, odborny fuérki styl, terminologie

ABSTRACT

This Bachelor Thesis is divided into two parts. Tingt one is theoretical and defines the
scope of the whole thesis, which is to describérimal and subsequently also chemical
and pharmacological texts and their characterifgatures. This is followed by the
characterization of theoretical problems of tramstpof technical writings. The second
part consists of the translation of a pharmacokigiext VValidation Procedures for the
Bacterial Endotoxins Testonsequently followed by an analysis of the tia@ien process
based on the previous theoretical part. The lexmospecial terminology is enclosed to

help the reader to understand the original text.

Keywords:

Analysis, technical text, technical functional stylerminology
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INTRODUCTION

This Bachelor Thesis combine a theoretical knowdedd the syntactic, semantic and
lexical features of the technical text and an gbilo translate such a text and then to
analyze those features practically.

The topic of the given text is a validation of acRaial Endotoxin Test (BET), which is
very specialized field designated only to the psefenal audience. Person without an
appropriate level of technical education probabbuld not be able to understand the text
properly, but on the other hand, for professioitals very well-readable paper. The text is
written in more journalistic way than it is usuaithvsimilar topics. It is not a technical
report, but the confrontation of two methods oftbaal endotoxin testing written in the
way similar to the style of scientific journals.

Translation process of such a text is quite speaifid it should be made by an experienced
translator with at least good knowledge of thedopi

On the following pages, some theoretical aspectsaaglating of technical texts are given,
followed by the translation of the text concernithg BET validation and by an analysis of

the translation process.
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1 CHARACTERISTICS OF TECHNICAL TEXT

Technical literature surrounds people in their yddife, starting with the patient
information leaflet enclosed to the medicine anushing with the list of ingredients
described on yogurt pots. Principally, technicakseare designated to spread information
about advances in technology and science amongtexqad specialist, but consequently

they are widened among non-professionals as well.

1.1 Definition of Technical Text

Firstly, there should be defined technical texd.rttajor aim is to inform about results of
researches, to explain specialized issues and doride the processes used during the
research. The technical style is the sub-styleacotulal functional style and it is further
divided into administrative and educational (sdfe)tsub-styles. The educational one was
called “professional” in the past, but the scop¢eshnical style is extending also into the
literature which is not primarily intended for spists and this literature educates also
non-professionals. Of course, the vocabulary anttisire of the text must be adapted to
different audience as well. This educational fumcdl style is further developed into two
subdivisions — the first one describes the litemtdesignated for professionals and the
second one details popular-scientific literaturegfeneral public.

In popular-scientific style some features of collid style are included as well, for public
it signifies lower concentration of professionatnte in the text. This style tries to
familiarize public with complicated matters; it debes their specific features and
characteristics by usage of richer vocabulary draiter, more intelligible sentences. The
terminology is not very technical and when sommtappears, it is explained and depicted
in the text. Popular style informs public aboutestific researches, and that is the reason

why it is an indispensable part of functional style

1.2 Specifics of Technical Style
The principal function of a technical style is mneey the idea exactly, fully and concisely.
It is fulfilled mainly by consistent usage of sdecierminology and a polished sentence

structure, just because the technical style isessprted primarily in written form of

! See Dagmar Knittlov& teorii i praxi peklady 136.
2 See Dagmar Knittlova teorii i praxi peklady 138.
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monologue, without any feedback from audience angty of situation context. Lectures

and conferences are only the minor form of reprasem of technical information and that

is why the intonation, gestures or facial exprassiasually can’t support the message.
This organization is logical, technical informatieconveys a large amount of technical
terms and descriptions of processes and it woukebgconfusing and inexact to spread it
exclusively or predominantly verbally. Because bé tscientific concepts or technical

terminology included in the texts, technical styfeist be very distinctive, clear and

coherent. The word order, sentence structure angagsition of the text are usually very

stereotyped and it makes the text unequivocal aacige.

Characteristic features of technical texts are igpeed terminology, stereotyped sentence

structure divided into theme and rheme and an tibigcof the information.

1.2.1 Lexical Features of Technical Texts

The most significant lexical feature of scientifiéxt is a usage of nouns. Scientific style is
conceptual; it means that typical parts of speesgdun technical text are technical terms -
nouns or appropriately adjectives. To make theuegimbiguous and clear, selection of the
words should be carefully made, subjective terrashat appropriate.

Compound words are the most characteristic lexiodk in technical texts. Compounding
means, that two or more individual units work tégetas one lexical unit, frequently with
meaning of noun or adjectiVeAccording to the Comprehensive Grammar of the Bhgl
Language, those lexical units can appear in a fdfromchanged bases, or the first element
can be arranged into a special form which allowsy @@nnecting with another unit; or the
last element can be modified to influence the fofrmompound by usage of suffixes.
English language has ability to construct almodimited number of noun groups for
naming of individual things, in contrast to Czechene the structure must be developed

with help of subordinate clauses very often.

% See Dagmar Knittlova teorii i praxi peklady 137.
“ See Quirk et alComprehensive grammar of the english langud&é7.
® See Dagmar Knittlova teorii i praxi prekladu,148.
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Physics or mathematics are examples of the mostadized disciplines, where the lexical
possibilities are the most restricted. Terms arstirditive, often repeated and the
vocabulary is very stereotyped, however it is hdlpfhen reading technical texts, because
of their exactness. The primary reader is an expdrd needs only relevant information
about materials, tools or methods used during thegss. Anything else is unnecessary
and an attempt to vary the terminology or a stylemiting could cause a vagueness of the
text.

With technical language, the suppression of emaiive expressive meaning is connected
as well. The aim of technical style is to expres®rmation unambiguously, and every
expression of author’'s emotion is undesirables lteflected in a rare use of expressive
words or even interjections. The terms are usud#gr in their meaning, with a limited
scope of usage; but also some expressions slighbtive can be found, such@mductor
alive in electrical engineering.

Technical nomenclature developed into many speeifeas with their own specialized
terminology in such a way, that it became impossiblunderstand all the vocabulary used
even within one branch. For example physics isxattescience developed in many sub-
branches, such as nuclear physics or astrophyisican be expected that the nuclear
physicist wouldn’t know specialized vocabulary sfraphysics, in spite of the fact that the

fundamental terminology is the same, or it is deglifrom the same basic elements.

1.2.2 Impersonality of Technical Texts

Impersonality is a feature typical for scientifiexts, but from this point of view, the
difference between exact sciences and humanitieglgibe noticed. Despite of the fact
that the main aim of technical style is to defire tthings exactly and to transmit
information clearly, the style of humanities isfatt more similar to the journalistic style.
Its terminology is not so specific, it is more cdexp The impersonal style of writing,

typical for exact sciences, doesn’t appear in hitiesrin larger degreé.

® Dagmar KnittlovaK teorii i praxi prekladu(Olomouc, Univerzita Palackého 2003), 152.
" See Dagmar Knittlova teorii i praxi peklady 138.
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A disparity between humanities and exact scienseslearly visible in utilization of
passive voicewhich is used to express impartiality and objetti The usage of passive
voice in the documents of humanities is quite paocontrast to the exact sciences. The
main quality of this feature is that it doesn’t bawe specify the doer of the action when it is
irrelevant or unnecessary, but in case the agemildtbe known, it can be voiced at the
end of the sentence after a preposition “by”.

Example: The EL for a new entity is determinedhy dose-related formula:

The passive structure’s function in the text is oy to express the objectiveness of the
writer, but it also makes the text more coherenivduld not be sufficient to read the text
written only in passive voice, because it wouldret comprehensible. Passive structure is
an element which makes the text more professiobat, also more demanding of
understanding in case it is used very frequéhtly.

This is caused by the fact that active structurenage natural to the reader and another
thing is that passive voice requires more lexigatsuto express the same idea. However,
there are not any strict instructions for use afspge or active voice, however, when the
author is unimportant to be acknowledged, it iscefht to use passive.

Another method of expressing idea without exacemeination of the doer is to use
universal subject “we” It specifies the doer more than usage of passeeybut still it is
relatively general title used also in Czech langudg the past, impersonal pronoone
was used in the same meaning, but it became uabésin technical writing because of its
interchangeability with cardinal numeiaie®

In scientific texts, also the structures with ampgnsubject are very popular. Tregpletive

it or therefulfils the syntactic criteria of a formal subjebyt with no semantic function.

1.2.3 Syntax
Sentences in scientific texts have always the samer structure. An English sentence is
divided into two parts themeandrheme Theme keeps “old” information known from the

previous context, whereas rheme carries “new”, igm and so far unknown message.

8 See James M. Hail@echnical Style, 59.
° See James M. Hail@echnical Style35.
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For English scientific style it is typical to loeatheme at the absolute end of the sentence,
beyond all the adverbials or condition descriptibhs

In case of passive structures, the author or dogitipned at the end of the sentence is new
important information added to the well-known fa€his organized structure helps the
reader to concentrate more on the message caryidglebsentence than on the sentence
itself.

Very important are linking expressions and connecteferring to previous sentence, such
as however, furthermore, sor in addition. They provide the logical connecting link
between sentences to make them more comprehetwsibie readet*

Inconsiderable feature of technical writings is theage ofgerunds, participlesand
to-infinitive structures, which represent the ability of Englishguage to create compact
structures explicitly expressing the heart of nrattes very common especially in the texts

of exact sciences.

1.3 Specifics of a Chemical Text

Chemistry is an exact science and its literatura itypical representative of technical
functional style. Furthermore, it depends on thenfof the text, whether it is written for

specialists, or for public with intention of educat

Chemical literature shares common features of fieahnstyle, such as repeated
terminology and stereotyped sentence structure;etiewit also includes some unique
characteristics.

The most specific features of chemical texts arngbal formulae, describing chemical
structure of substances. Thisolecular informatioff is an international communication

factor among chemists all over the world. Howeveecause of the need of further
developed communication means and information teanshe nomenclature of terms
derived from the titles of chemical elements wasegated. The system of prefixes and
suffixes based on the number of atoms helps tondissh individual substances at the first

sight.

19 See Dagmar Knittlova teorii i praxi peklady 144.

1 See M. FogielREA’s handbook of English grammar, style and vgitk66.

12 National Research Coundhemical Structure Information Handlirgvashington: National Academy of
Sciences, 1969), 1.
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1.3.1 Information Sources in Chemistry

The most important source of chemical informatignthe Chemical Abstract Service
which is the division of American Chemical Societ§ccording to its websites
http://cas.org, CAS provides the most comprehendatabases of disclosed research in
chemistry and related sciences, including the werldrgest collection of substance
information, the CAS REGISTR¥.

Alternative essential sources are scientific jolgmaiblishing expert articles and reviews
originated by specialists. Majority of those tedahijournals has an online version, but
access to the articles might be paid. In such @ @&ry article has its own visible abstract
including the most significant information contaihim the text, and according to this, a

reader can decide, whether to download it or not.

1.4 Special Features of Pharmacology

Pharmacology is a scientific branch dealing withvadlepment and administration of
medications, and then it is obvious that the mpjuarmacologic features appearing in the
texts are the names of the drugs and diseasesqmrily the description of medication
development process, its application and effects.characterization of medication
substances and the terms referring to the humay dd its organism are included. From
another point of view, an issue typical for pharolagy is characterization of laboratories
as well as tools and devices.

The internationality of a world of science leadsthie fact that the majority of the terms
used in pharmacological texts has an English etenvaised all over the world, however,
there are some exceptions where only Latin terapgdied, for example LAL substance. Its
name is not translated into English and in ordem&ke its usage in the texts easier, only
its acronym is used insteadlamulus Amebocyte Lysatiesignation.

The usage of Latin words in pharmacology is notsuali because of the fact that it is a
branch of science derived from medicine and thera strong linkage among these two
fields.
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2 TRANSLATION OF TECHNICAL TEXT

The major aim of translation of a technical textagransmit the information from source
language to the target language with an exact pmasen of the meaning, but in style
corresponding with the type of the text in targetguage. That is the principal mission of
the translation process, to create the text whishastically exactly corresponds with the
source one, but in form indistinguishable from slaene text written originally in the target
language.

The most significant role in this process is thie @f a translator, who should be qualified
or experienced enough to distinguish stylistic emis of individual languages and
differences between them.

One of the things which differentiate the translatof technical text from other types of
translation is specialized vocabulary. Usually, thest demanding process is not to
determine the right equivalent in the target larggudut to use that lexical unit properly, in

the correct form and context.

2.1 Stereotypes in Translating of Technical texts
There are many stereotyped facts about translatmingechnical texts. Following
paragraphs treat some of these misconceptionshveinecfurther described in Jody Byrne’s

Technical Translation, and try to explain the iais of the translating of technical texts.

2.1.1 Terminology

Although many people understand technical textsaastructure completely based on
special vocabulary, it is not the major thing whachechnical text deals with. During the
translation process, this specific vocabulary @ganly small part of the process, because
usually it is not extremely difficult to seek thguevalent of given term in the target
language, except some cases with real lack of atpnege on the word level. For a
translator, it is much more essential to understhadtyle and flow of the text in the target
language, than to have off all the vocabulary. prablem is not the terminology, but the
fact, that the text in target language should lokstmguishable from the text on the same
topic written in target language by a specialigte Tredibility of the text is falling, when

the style doesn’t correspond with usual standardagjet language, and this is not



TBU in Zlin, Faculty of Humanities 20

connected only with correctly translated terms, Wwith their right usage in their correct

form depending on the contéxt.

2.1.2 Lack of Style

Does the technical text have a style? There israighmg attitude, that a technical text
doesn’t have anything like this, but it was mengidrin the previous paragraph, that the
preservation of style of target language is fundamaleto the reliability of the text.
Definitely, there is a style in technical documetitgliffers from the style of poetry, but it
exists. On the example of the user’'s manual caseba the text written with the lack of
space, its usability depends on the way how ibisstructed, which vocabulary was chosen
to make the text clear and understandable to #aere- the layperson. The purpose of this
document is to be transparent, with no other megbiut the one, in contrast to the poetry,
where author leaves some space for reader’s owgiriateon as well. Technical style is
generally the style dealing with a lack of spacd &tk of synonyms, the possibility of
using of developed language is limited and thesledion process of technical texts doesn’t
allow the translator to develop his literary skdis much as some humanities, but to make
the technical text comprehensible and flowing isrenchallenging than to have an

unlimited possibilities?

2.1.3 Translator = Specialist

A lot of things are much easier in case the traosla simultaneously an expert in the field
detailed in the text. But definitely it isn’t nesasy. The principal is to have research skills,
be able to find out all possible information abgiven topic and use parallel literature.

All this helps to recognize the flow of the texhdaalso the usage of the specialized
terminology in different contexts. Also, if it isopsible, it is convenient to have a
specialist-consultant, who can help with the mes&icdic terminology in case there is no
other chance of detecting the right equivalent.iddly, the best way is to focus on topics
the translator is at least interested in, and gliylunove on to related subjects, as the

vocabulary of a translator extends. There are nfi@igs with common terminology, such

13 See Jody Byrnélechnical Translation: Usability Strategies for Tisdating Technical Documentatip®-
8.
4 See Jody Byrnélechnical Translation: Usability Strategies for fisdating Technical Documentatip®-
8.
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as some specializations in medicine or chemisthgre the major part of the expressions
is the same, and some specific terms are addedemy bighly specialized sub-branch, so a
translator can relatively easily start with topiedshe is interested in and then move to the
related branche$.

!> See Jody Byrnélechnical Translation: Usability Strategies for Tisdating Technical Documentatip®-
8.
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3 VALIDA CNi POSTUPY PRO TEST NA BAKTERIALNI
ENDOTOXINY

3.1 Uvod

Bakterialni endotoxin je, diky své extrémrinnosti a vysoké&etnosti vyskytu v firod,
nejvyznamujSi pyrogen ve vyrob parenteralnichijjppravka a zdravotnickych prostdki.
Pyrogeny lze najit na kazdém mndist v kazdé substanci, kde probiha dumé cleni.
NejdilezitejSimi prostedky pro sledovani pyrogéme bioburden a testovani endotokin
Zamerem tohoto pojednani je popsat dva typy LAL degiouzivané k validaci postap
Testu na bakterialni endotoxiny (BET) v parentdérélrprimyslu. Jako prvni tu jsou
validaéni postupy, které prokazuji némmnost ruSivych faktér pri pouZziti BET k
testovani a propousti parenteralnichifpravka nebo z&zeni. Dale zde najdeme valiaté
postupy navrzené tak, aby dokazovaly, Ze procegyrdgenace odstrani nebo rozlozi
endotoxin aZz na poZzadovanou hodnotu.

Jsou zde srovnavany navodyi#ryeky, zabyvajici se sledovanim a&if@nim endotoxinu.

3.2 Validace tesfti na bakterialni endotoxiny pro I&iva a zarizeni
LAL-Test Guideline

LAL-Test Guideline (FDA, 1987) byl nejvyzna®gim dokumentem, ktery se objevil
béhem obdobi, kdyinidlo Limulus amebocyte lysate (LAL) Zalo nahrazovat pyrogenni
testy na kralicich. LAL-Test Guideline pobidl fameaticky pfmysl, aby novou
technologii vyuzil k definovani specifickych poza#ta pro rychly gechod k meto& LAL.
Brzy vznikl zdjem o dosud chyjici ne-endotoxické pyrogeny s LAL, ale existence
neendotoxickych a nebo syntetickych pyragem parenteralnich vyrobcich nebyla
potvrzena ¥rohodnymi dikazy. (Williams, 2001)

Guideline gedstavil koncept Limitu endotoxinu (EL) zaloZzenéte davkovani, aby &it
bezpé€nou hladinu endotoxinu, a také stanovil pravidla pedni (MVD, maximalni
moznéredni) ¢i koncentraci (MVC, minimalni mozna koncentrace) potlaeni rusivych
vlivi, a, v rekterych gipadech, i pro sniZzeni extrémni citlivosti testiekvapiv zde
chybkél ptimy vypcatet citlivosti testu. Rtivodce ma specialiiasti zabyvajici se testovanim
parenteralnich v a zdravotnickych prostdki. Uvadi ti zakladni pozadavky: kvalifikaci

zarizeni acinidel, validani test pro zajighi absence ruSivych fakigrjako je inhibice
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geli, a limitni (k&Zny) LAL test k propugni parenteralnich ifpravki validovanou
metodou. Tyto testy vyzadovaly séredni endotoxinu od 2 do 1/4 k dosazeni
piedpokladaného kotieého bodu gelovéhdinidla LAL a k potvrzeni, Ze test préfl v
poradku. Limitni test poZadoval, aby tyto sady kimeh bodi CSE byly zhotoveny v
prvni sérii test kazdy den dvakrat. Validai a kvalifikani testyctyrikrat.

PrestoZze Guideline jiz nenié&ejnim dokumentem pro provdd LAL testi, postupy
tykajici se parenteralnictfipravka byly sestaveny tak, aby se s nim aophly. Zangxil se
na polozky SVP, jako je vzorkovani, retestovaniraeni ponéri RSE/CSE, které nejsou
uvedeny v sotasrgjSich giruckach; takze se naénstale bude odkazovat. Text K.
Williama o endotoxinech (2001) obsahuje kopie o@édmi verze. NejlepSimi zdroji
informaci o limitech endotoxin jsou monografie Bv a kapitoly ve farmaceutickych

kompendiich.

3.2.1 Harmonizovany test bakterialnich endotoximi (HBET)

Test na bakterialni endotoxiny (BET)¢zh byt vysoce &inny v lednu roku 2001, kdy
procklal rozsahlé zmny. (USP, 2002) Tato revize byla schvalena na Maepidni
konferenci o harmonizaci. LAL-Test Guideline a n@®&T jsou si nyni velmi podobné.
Nova kapitola zjednoduSila postupy a popsala v3eanetody LAL. HBET je nyni
LAL testy a @inaSi celos#tovou jednotnost do BET. Tabulka 1 porovnava, jak jsou

urcité klicové polozky a pozadavky popsany v obou dokumentech.

Tabulka €. 1: Srovnani pozadavika LAL-Test Guideline a Harmonizovaného BET

PoZadavek Srovnani a poznamky
HBET doporguje sledovat interferenci
Plasty
z plasti
_ LAL-Test Guideline umoiuje RSE nebo
Endotoxin

CSE; HBET popisuje pouze RSE

Guideline umoituje stanoveni poénu;
v HBET neni uéeno

Stanoveni RSE/CSE

5 Oba n#ii pH vzorku/LAL snési a vyZaduji
Zkouska pH
neutralni hodnotu

Validace metody LAL Guideline vyzaduje 3 zkouSKBET
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neudava peet

PoZadovana @ma i zméné dodavatele

Revalidace LAL nebo @i zmeéné slozeni léiva, ale
HBET nestanovuje pet zkouSek
MVD Vypocet stejny v obou dokumentech

Limit endotoxinu

Vyp@et stejny v obou dokumentech

MVC

Vypocet uveden pouze v Guideline

Upozorreéni na Stitku, nova davka LAL

Oba vyzadttyti sériefedeni

Upozorréni na Stitku, BZny test

Guideline vyZaduje série CSE s prvni saq
dennich test HBET nepoZzaduje série CS
s limitni zkousSkou, pouze vzorek gelové

srazeniny

I/lE zkouSka gelové srazeniny

Oba dokumenty srovnavaji obnovu

pozitivni kontroly

Vzorek gelové srazeniny (koncovy bod)

HBET poZaduje série CSE v kvantitativni

analyze

Kvalifikace

Zpusobilost laboratie a zéizeni popisuje

pouze Guideline

Retestovani nebo OOS

Guideline popisuje retestovani; CGMP

prozkouméani OOS; v HBET neni popsan

Glukany reagujici s LAL

HBET pripousti testovani pod podminkan

specifickymi pro endotoxiny

lou

N

Vzorkovani

Guideline doporéuje vzorkovat na zatku,
uprosted a na konci pokusu, v HBET

nestanoveno

Kritéria standardnikvky

Stejné v obou dokumentech, nasmidlo je

tfikrat testované

Regresni analyza

Guideline vyzaduje linearni regresi; HBE]

typ regrese neuvadi

Pozitivni kontrola v kinetice

V Guideline rozsah 100 + 50%, ale v HBH
50 — 200%

=T
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Legenda: HBET = harmonizovany BET,; I/E = interferefenhancement; OOS = vysledky

mimo specifikaci

Mrivrw s

oper&ni postupy (SOP). Videalnimiipad by SOP gly podstupovat kazdodotoi
aktualizace, aby se vyvijely stéjtak jako pimysl. HBET byly roz&eny, aby zahrnuly i
metody pro fotometrické (metoda kineticka a metkdacoveho bodu) LAL testy, coz je
zjevre efektivrejSi zpisob provadni testu.

Nekteré z polozek testu, které by LAL labor&anohly chtit aktualizovatippiechodu na
HBET jako na stzejni referetini dokument, jsou:

*  Kontrola hodnoty pyroburden v plastech a depyrogenaizeni

Redukce ¢etnosti  sérii fedéni v Kontrolnich standardech endotoxinu (CSE)
v limitnich zkouskach gelovych srazenin
»  Popis vzorku gelové srazeniny, pouZzité pro kvatiitd test
*  Testy na glukany reaguijici s LAL, jsou-li nutné
»  Pokyny prorizeni vysledit BET mimo specifikaci (OOS)
»  Prijeti urceni pongru podle Referatniho standardu endotoxinu (RSE)/CSE od
prodejce LAL/CSE

Nejlepsi zjisob, jak se vyp@dat s dokumenty tykajicich se LAL, je minimalizopacet
operd&nich postup a vytvdit je co mozna nejvice detailni. Postupy by mohliydmezeny
na:
1. Kvalifikaci zatizeni ainidel;
2. Postup testu pro vSechny druhy dokemych i rozpracovanych vyrobka
surovych latek;

3. Kvalifikaci testovanych vzorks ohledem na interferenci.

Typicky postup g testovani l&iv je popsan v tabulcé. 2. Pro testovani zdravotnickych
prostedki byl postup upraven tak, aby charakterizoveane typy protokal pro extrakci
ze zdizeni. Specialni postup BET pro kazdy produkt nfliS vhodny, pokud je pé¢ba
provést pouze malou zmu ovliviujici vSechny typy tedt Kontrola kazdého dokumentu

byla @ilis komplikovana.
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Tabulka &. 2: Casti standardniho opera@&niho postupu BET ve farmaceutice

Cil a rozsah postupu
Odpowdnost za vytveni a aktualizaci dokumentu
Referedni dokumenty, zahrnujici@dpisy, shrnuti, souvisejici SOP a dalSi formila
Definice termiti spojenych s BET
Material a vybaveni
Stanovy uvadjici potebny pdet kvalifikovaného zézeni acinidel
Postupy BET zahrnuijici:
Priprava a skladovani kontrolni standa@réndotoxinu (CSE)
Rehyrace a skladovatinidel LAL
Priprava vzork vody a ostatnich ne-interferérich latek k testovani
Priprava nedokotenych vyrobk pro testovani platnou metodou, pokud je to mozné
Inokulace, inkubace a definice vyslgdizorki testovanych metodou gelové srazeniny
Inokulace, inkubace a definice vyslgdizork: testovanych kinetickou LAL metodou
Interpretace vysledka podminek pro platnost vzdrk testu

Rizeni vysledkmimo specifikaci

Nejlepsi volba je zZadit tabulku doc¢asti popisujicitedni jednotlivych latek a nebo

zachazeni s latkamigd pouzitim v BET.

3.2.2 Validace metod BET pro nové chemické slaieniny (NCE)

Validace metod BET je navrZzena tak, aby zdokumeaiégvZze procedura BET detekuje
endotoxiny v danych vzorcichd& ¢i v extraktu ze zdzeni bez jinych ruSivych vliv
Kli¢cem k uspsnému validenimu projektu jsou spravné postupy a kvalitni dokotace.
BET validace nové chemické skmniny (NCE) slouzi jako prastdek k diskusi o
vzorovém validanim postupu, ktery je nezbytny pro uvedeni novya@repteralnich
piipravki na trh.

LAL test je pochopitel&é stabilni a bez jakychkoli ruSivych viiy jako je zvySeni hodndai
inhibice. Obec#, pokud je pH testované latky neutralni, latkaysoce rozpustna ve véd
obsahuje minimalni chelatownidla pro bivalentni kationy a obsahuje sélirozpustné
latky pouze v malé koncentraci, vykyvy se nevyskytebo jsou minimalni.

Proces validace Zma, kdyZ je v laborato pro testovani endotoxinpredstavena nova

chemicka slotenina. BET validace nové latky poZaduje progrespostup, poéinajici



TBU in Zlin, Faculty of Humanities 28

mnozstvim NCE a kafici finalnim vzorcem latky. Validace ke byt potebna i khem
fundamentalnickitasti procesu a u rozhodujicich pomocnych latekry€hieni validace
v laboratdi BET jsou nezbytné vstupni informace, poskytnyokcem I€iva:

»  Vstupni odhad davky vzhledem k limitu endotoxinu;

« Udaje o rozpustnosti ve vée vodoureditelnych organickych rozpowsiech;

* Informace o fivodu materialu (firodni nebo synteticky zdroj);

e Opateni nutna pro laborantyigoraci s latkou

3.2.2.1 Limit endotoxinu

Byva nemozné dodat zcela apyrogenni latku, proamidotoxin je staly, velmidinny a
velmi rozsteny v girod. Nicmérg, limit endotoxinu (EL) pedstavuje nejbezpegjSi
mnozstvi endotoxinu, které je povoleno v davce Hanéarenteralniho ffpravku.
Tolerartni limit ve vzorci K/M se liSi podle typu latku gisobu administrace, jak je
popsano v tabulcé. 3. Nagiklad, rozvoj aseptické meningitidy u pacigmodstupujici
intratekalni 1€bu, vedl k pisnym omezenim pro d&a spravovana timto #Zgobem.
(Cooper a Harbert, 1975) Limit endotoxindighusny k danému produktu nalezneme
v [ékopisné monografii daného ¢iéa. EL nové slodeniny je u&en timto vzorcem

v zavislosti na mnozstvi:

Limit endotoxinu (EL) = K (toleradni limit)/M (maximalni davka/kg/h)

Na paatku vyvoje NCE mohou byt informace o davkovaniosdpné. Kvli snaze o co
nejleinngjSi I&iva bude limit endotoxinu 1 EU/mg postgici, dokud nebude &0
piipraveno pro klinické studie. Rozsaédni rozptylujici rusivé vlivy je omezen MVD
nebo MVC. MVC je koncentrace maximdalreredné (MVD) NCE i specifickych
testovacich podminkach citlivosti i@dni. MVC je v €chto gipadech pouzitekjsi,
protoZze NCE je obvykle ipdstavovana ve formprasku, ktery musi byt zvazen &g

testovanim rozpun.

Tabulka ¢. 3: Toleran¢ni limit endotoxinu v parenteralnich piipravcich

Typ parenteralniho pripravku Toleranéni limit endotoxinu (K)

Léciva nebo veterinarni &va a biologické
5 EU/kg
latky
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Parenteralnifipravky podané intratekalni

injekci 0.2 EUg
Radiofarmaka 175 EUNV
Intratekalni radiofarmaka 14 EUIV

Velky objem parenteralnichripravki 0,5 EU/mlI

Voda na injekce 0,25 EU/ml
Zdravotnicka z&zeni podle fivodu 0,5 EU/ml az 20 EU/Haeni

Zdravotnicka z&zeni v intratekalnich
0,06 EU/ml az 2,15 EU/¢&eni
prostorech

Né¢kolikanasobna iimes parenteralniho .
) ] o 70 EUNV
piipravku v malém mnoZstvi

] o _ i} 1 EU/mg dokud neni znama davka pro
Nova chemicka slaienina, pedkezné
¢loveka

+ Maximalni davka v mnozstvi (ml). * Limit dopafeny autory, ne Iékopisem.

3.2.2.2 Rozpustnost

BET je test na vodni béazi. Udaje o rozpustnosti NEEod a iznych vodoureditelnych
rozpoustdlech jsou nezbytné, obzvldSpokud je NCE obtizh rozpustna ve vad Je
vhodné rozpustit NCE ve s vody a rozpoustla, a poté ji rofedit na koncentraci, kdy
je rozpustna i spojitelna s LAL. N#kglad, ¢inidlo LAL bude tolerovat 5% (v/v) etanolu ve
vodé a 1% (v/v) smis voda/DMSO (dimethylsulfoxid). Latku rozpoustimeanorganické
nebo organické kysekn nebo v zakladu vhodném k vytemi ve vod rozpustnych soli.
Vtomto pipad nizkd hodnota molarni koncentra¢eidla zabrauje neutralizovat
extréemni rozsah pH a mozZnou redukdirgdniho endotoxinu. Znalostipodu latky
poméha definovat hodnoty, které bylyn byt sledovany. Pokud byla NCE vyvinuta
v podminkéach, které podporujiist bakterii, hodnoty bioburden a pyroburden jsou
vyznaeny.

Rekombinantni I&va vznikla fermentaci mohou mit vysokou koncertedotoxinu a
béhem purifik&nich proces je tteba jeho hladinu sledovat. Biologicky materializ®a

obsahovat enzymy, které musi byt tepalenaturovany.
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3.2.3 Kompatibilni profil stanoveny LAL metodami kinetick ou a gelové srazeniny
Redni testované latky pomoci LAL apyrogenni vody (LR nejlepsi cestou jakgdejit
ruSivym vlivam. Jak je nazri@no v BET, k takové Upré&uvestované latky, aby séquaeslo
inhibicim jako je nafiklad filtraceci zahtivani, je teba mit zdokumentovanou validaci. Ta
ukaze, zda modifikace nepodceni Zadidiroolini endotoxin, ktery by mohl byt v latce
piitomen.

Upiednosiiovany zpisob, jak zjistit kompatibilitu LAL s NCE, je zkoum& obnovy
endotoxinu s klesajici koncentraci testované 1&kg. test na ruSivé faktory séigravuje
sériefecEni NCE v polystyrenovych zkumavkach, nebo apyrogenskle pro testovani
LAL k ur¢eni vhodné koncentrace LAL, definované jako takoudara dovoluje obnovu
pozitivni kontroly (PPC) endotoxinu. Pro debrozpustné materialy je vhodnéppavit
dvouslozkové (1:2fedni pomoci apyrogenni vody (LRW) a provést obnovikkuso
vrozsahu 8 az 0,1 mg/ml. Jiné hodnoty mohou b yrorek vhod®si diky vyssi
feditelnosti ¢i odhadim davek. Mén feditelné nebo vice potentni latky mohou byt
pozorovany podobnym #pobem na arovni 1 mg/ml a m&nnebo podle nejlepsi
rozpustnosti ve vad V idealnim pipad je kompatibilni koncentrace rozpoznana pomoci
metody gelové srazeniny a potvrzena turbidimetiickdnetickou metodou (KTA).
Nezbytnosti je materidl¢inidla a lidské zdroje nutné k dok&eni validace BET. Je
usporné validovat dkolik LAL metod a dodavatél sowasre, protoze naklady i namaha
vynalozené naifpravu vzorku a dokumentace jsou pra awetody stejné jako pro jednu.
Nekteré regulani agentury cli pro validaci NCE vidt udaje z kinetické metody i
metody gelové srazeniny LAL.

Jedna davka NCE je postgici pro interferedni screeningovou studii ¢tma metodami
gelové srazeniny i KTA. Tabulka 4 ilustruje kompatibilitu LAL a profil pH syntetkych
antibiotik, které byly rozpudhy pomoci minimalniho mnoZstvitrekného roztoku
kyseliny sirové, k vytvteni sulfatové soli, afedsnych na 8 mg/miRecni latky v LRW
byly ptipraveny od 8 do 0,1 mg/ml. VSechrradni pomoci LRW byla negativni,
dokazuijici, Ze ve vzorku s arovni 1 mg/ml, prvniidrid@ obnovy PPC, nebyl ani ndznak
endotoxinu. B 1 mg/ml, ¢inidlo gelové srazeniny bylo pozitivni, ale KTA abnla PPC
na konzistentnich 0,5 mg/ml a mééalSi koncentrace byla planovana pro dalsi vatfida
studie. Termin ,neinhildni koncentrace (NIC)“ je klamavy, protoZe nejvyk8hcentrace

k obnow 2\ PPC v gelové srazerimiZze byt dosazena pouze pomoci 50% obnovy.
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Tabulka ¢. 4: Profil kompatibility sulfatové soli syntetickych antibiotik ru ¢eny
metodou gelové sraZzeniny a metodou KTA

LRW (LAL apyrogenni voda) byla pouzivana Kgraw redni latek. PPC (pozitivni
produktova kontrola) v gelové sraZzesipripravené z 10 uL CSE 2Q- Hodnota PPC

v KTA (turbidimetrick& kineticka metoda) verstiu mezi 5 az 0,05 EU/ml na standardni

ktivce.

Potence
8 4 2 1 0,5 0,25 0,1
(mg/ml)

LRW/NCE

studie gelu

2\ vytéznost

PPC

% vytéZnost 8
PPC

22 52 69 89 103 98

LAL/vzorek 5.8 6.1 6.5 6.8 6.9 6.9 6.9

Screening kompatibility, nebo studie kvalifikaceoxki mohou byt provedenyedinim
jedné sady zkumavek s LRW a ostatnidgedsnim 2. Nicmeérg, ,hot-spiké metoda byla
pouzivana kfipraw kazdé PPC. Pro maximalni efektivitu byla provedaralyza
vytvorenim jedné sady latkyedtné LRW, nacdkovanim ctyirech zkumavek vzorky
koncentral kazdé latky, a na koneg¢iganim 10 p L z davky 2@-do dvou PPC zkumavek
v kazdé sagl Fxi kinetické LAL metod je poteba minimald 75% obnova k ujighi, ze
pro pokusy s validaci vzoik byla vybrana koncentrace neinterfemgin a schopna

reprodukce.

3.2.3.1 U¢inek pH

FDA predpoklada pH profil kiédi jeho vlivu na inhibici. Pokud testovand latkezdvek a

smés LAL) neni neutralni, i@dpoklada se, Ze nejextrégsi pH specifikace je
neinterferetini. Nagiklad, pokud pH specifikace latky je 4 az 6, pokosysi prokazat, ze
v piipact Ze je latka upravena na hodnotu pH 4, z validovaegody vznikne neutralni

smes Zedéné latky ainidla LAL.
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Kompatibilita LAL a pH profilu dokumentuji, jak efavné fredéni rozpousti inhibice, a jak
metoda gelové sraZzeniny a kinetickd metoda sroyhasidivost. Profil také nfize
identifikovat kontaminaci glukany, pokud jsou obgoRPC v kinetické studii opravdu
vyrazné. (Cooper et al., 1997) Rozhodujici je pHlegku testu, obzvlaStv kinetické
studii LAL. Videalnim pipad je pro nejlepSi obnovu endotoxinovych kontrol pH
standardu a vzotk0,1 pH jednotek. Piluso (1999) demonstroval sihfiji kompatibility
ve validaci BET pro liposomy.

Cyklus BET validace latky vyZaduje kvalifikaci vibr v riznych stadiich procesu.
Vyzkum kone€né formulace rze zvySit nebo snizit inhitmi podminky. Nafiklad,
kombinace API, pomocnych latek, stabilizdtoa puffi miZze vyznamg zmenit
kompatibilni profil konéné latky. Z metody BET validace kaime latky niize vzniknout

proces, ktery se od API velmi lisi.

3.2.3.2 Test citlivosti

Pro zjiSéni dostaténé citlivosti testovacich podminek, musime srovmdttivost
koncentrace kompatibilni s LAL (LAL-CC) s limitem néotoxinu. Pokud neméame
informace o davkovani, limit endotoxinu bude libwo piidélen podle tabulky. 4 1
EU/mg pro antibiotikum. # 0,5 mg/ml byly metody LAL dostate¢ citlivé, aby dosahly
orientaniho limitu. Citlivost testu f LAL-CC 0,5 mg/ml byla 0,1 EU/mg podle metody
KTA a 0,125 pi pouziti metody gelové sraZeniny, kde je citlivdsbzdlena koncentraci

testu (TC). Kvli vyznamné inhibici vznika paeba citliwjSich metod.

Citlivost dané latky (PSS) pro KTA = 0,05 EU/mB0ng/ml
= 0,01 EU/mg

3.2.3.3 Kiriticka hladina endotoxinu (EAL)

ALE je interni specifikace pro 4-5 kratianéjSi API, nez je limit endotoxinu kotieé
latky. Hodnota EAL pro API se stava pai§i, nasledujgada pyrogennich reakci (1998-
9), které byly zfisobeny kontaminovanym mnozstvim gentamycinu. (FenR000)
Mnoho reakci bylo spojeno s hladinou endotoxiner&tbyla stejnd nebo nizsi nez limit.
EAL predstavujici 25% redukci limitu koteé latky je vhodna pro ¢é&va vyrobena
fermentaci nebo pomoci rekombiné technologie, provedené aseptickymisgbem a

piipravované pro IV nebo intratekalni aplikaci.
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3.2.3.4 P¥ipadoveé studie

Vysledky valid&nich pokug BET na problematickych NCE jsou shrnuty v tabufce
Konzervativni, pedkéZny limit endotoxinu byl NCE jidélen s rozpustnosti ve vé®,5
mg/ml. BéZné tidéni kompatibility LAL a pH bylo provedeno pomoci geé srazeniny
(GC) acinidel KTA. Rozpustnost omezovalidéni kompatibility mezi 2 az 0,05 mg/ml.
PIna vytznost PPC byla objevendi®,25 mg/ml, kompatibilni koncentraci (CC), ale
citlivost pri popsanych podminkdch (PPS, citlivost dané latkyln velmi blizko ke
koncentraci limitu endotoxinu. Wednostuje se bezpmé rozgti (pomer EL k testu
citlivosti) minimalre 4, takZe citliejSi test by ukazal &Si rozggti. Standardni vka KTA

od 1 do 0,01 EU/mI je pro vySSi citlivost nejlep&iriticka hladina endotoxinu byla

stanovena na 0,1 EU/mg na mnoZstvivié nebo API.

Tabulka €. 5: Shrnuti validaénich studii NCE pomoci metody gelové sraZeniny a
metod KTA

PredlEzny limit endotoxinu 0,4 EU/mg zaloZeny na 12mgdéyka IV
Rozpustnost 2,5 mg/ml

Citlivost ¢inidla LAL GC @ 0,06 EU/ml a KTA @ 0,05 EU/mI
MVC méirenal/EL GC @ 0,15 mg/ml a KTA @ 0,125 mg/ml
MVD Neni aplikovatelné na pevné latky
Kompatibilni koncentrace LAL (CC) 0,25 mg/ml pro GAKTA

pH LAL/NCE @ sn¢s @ CC 6,9 proti 7,0 pro s LRW/LAL

Citlivost (PPS =2/CC) @i hodnotach viz
0,25 EU/mg pro GC, 0,2 EU/mg pro KTA

vysSe
Mira bezpeénosti (MS = EL/PSS) 1,6 pro GC a 2 pro KTA
Citlivost pri 0,01 EU/ml pro KTA 0,04 EU/mg
] ' o ] 10 @i nizkém standardu v KTA = 0,01
Mira bezpenosti pro citliwjSi analyzu
EU/mI
Kriticka hladina endotoxinu 0,1 EU/mg zadana QA/RA

Legenda: GC je gelova sraZzenina a KTA je kinetitlwdidimetrickd metoda. MVC je

minimalni mozna koncentrace
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3.2.3.5 Vykaz o validaci BET

Detailni vykaz o validaci je zatfeny na vSechny slozky, které maji vliv n@gnost testu a
regula&ni schody. Tabulkat. 6 ilustruje shrnutiiffazové validace obnoveni PPC a
neutrality pH. Vykaz by @ zahrnovat nasledujici:

»  Detailni popis latek, vybaveni, softwaru a metod

Vypocty, jako napiklad limit endotoxinu, kriticka hladina endotoxirucitlivost

testu

Vysledky pokud a vyznamné problémy, které bylyregeny

Popis gipravy vzorki a hodnoceni reprodukovatelnosti

Zawr, Ze validovana metoda je neinterfefieina pH neutralni

Tabulka ¢. 6: Prehled méreni obnovy endotoxinu a pH

Gelova srazenina LAL Kineticka LAL
Davka PWC PPC pH Obnova (%) pH
A 0,0625 0,031 6,9 114 6,9
B 0,031 0,031 7,0 88 7,0
C 0,0625 0,037 7,0 96 7,0

PWC: pozitivni vodni kontrola; PPC: pozitivni prddova kontrola; pH: koncentrace

vodikovych ionii

Jest pred gijetim harmonizované verze BET se objevily pochyhya kinetické metody
LAL podléhaji USP, chapter 1225, ohl€édvalidace doprovodnych metod. Nicngemovy
BET presré popisuje vSechny fotometrickéi kinetické metody a podminky LAL.

Analytickd metoda splije specifické pozadavky nagsnost a &ohodnost.

3.2.3.6 Zdravotnicka z#izeni

BET validace z#izeni zde nebyla nijak adazrena, protoZze ze #&eni jsou jen iddka
vytvareny vzorky, které pottaji ¢i stupiuji BET. Nejdilezit¢jSi validani zkousSkou je
vyvoj takového extralniho postupu, ktery pénurci, kudy bude v Zdzeni kapalina
prochazet. Endotoxinova zat a vygznost endotoxinu ze #aeni neni pozadovana,
protoZze FDA seznala takovou extrakci nevyhovujisekce Background v LAL-Test

Guideline vydanym FDA nazfaje, Ze pisné limity endotoxinu rovnajici se 20



TBU in Zlin, Faculty of Humanities 35

EU/zaizeni, byly vytvdeny kvali domnglému neldplnému odstrami endotoxinu Bhem
b&Zného testu LAL. (FDA, 1987)

3.3 Validace postupi depyrogenace pomoci metod BET

Guideline FDA a harmonizovany BET jsou napsényulikvzveiejréni testovani
parenteralnich fippravka. Nicmérg, pozorovani konsého produktu tvio relativiné malou
Cast LAL testi provedenych na &Sin¢ parenteralnich z&eni. \EtSina ztest je
aplikovana na sledovani vody a vychozich latekqjgou API, pomocné latky, pufry a
ostatni slozky) v gibéhu zkousky, kuli zajisttni negitomnosti endotoxinu v kokeé
latce. Tabulkac. 7 shrnuje dopokieni k testovani endotoxina pyrogen, které jsou
popsany v aktualnim USP. (USP, 2002) USP neudawsobpipravy testu praély, jakou

je validace depyrogenace komponent pro sterilnitupys Je vhodné zpracovat testy
pouZzité na vodu a na sterilni postupy jako USPtlhimiest a pouzit ekvivalentni kritéria

pro platnost testu.

Tabulka ¢. 7: Odkazy na Test na pyrogeny nebo na Test na baialni endotoxiny
v USP 25-NF 20

Hlavni kapitoly Shrnuti pozadaitk
_ Vehikulum pro vodni injekce sflijici
<1> Injekce
pozadavky Testu na pyrogeny a nebo BET
<11> USP referami standardy PouZziti a uchovavani USP RS endotoxinu
g5 Test na bakterialni Harmonizovany BET se vSemi LAL
<85>
endotoxiny metodami; postupy a interpretace
Postup a latky pro test na pyrogeny
<151> Test na pyrogeny

provadny na kralicich

Komplety pro transize a | Rozsah testu; postupy pro ziskavani

<161> infize & podobna extraktu ze zdravotnickéhoitzeni; limit
zdravotnicka zézeni 20 EU na z#zeni

823> Radiofarmaceutika pro | Instrukce pro pibéh a ukoreni testu s
sloweniny PET kratkodobymi radiofarmaky

<1041> Biologické latky Test na pyrogeny a BET krevnich

pripravki
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. _ .| Endotoxin zjiS¢ny pomoci BET nebo
<1045> Biotechnologické artikly
Testu na pyrogeny

Vyrobce pomocné latky il za absenci
<1078> Zisoby zpracovani pyroger, pokud je to poZzadovano v

Iékopise

Sterilizace a bezgea Tisicindsobna redukce znamého mnozstvi
<1211> sterilizace pomocnych | odpowdi na endotoxin jako s@éast

prostedki validace pece

| Kritéria pro vykgr farmaceutickych vod;
Voda pro farmaceutické o o
<1231> el 0,25 limit EU/mI pro WFI; Zadny limit
acely
pro vodu v piibéhu testu

3.3.1 Metody depyrogenace

Endotoxin m& dobrou teplotni stalost a je obtizre® zmiéit chemicky. Prostdky
pouzitelné k eliminaci endotoxinu jsou obvykle draBDepyrogenace odkazuje na jakykoli
postup, ktery je vytvien k odstragni nebo znieni endotoxinu. Je uskdtovana pomoci
technik, jako jsou destilace ultrafiltrace, oxidace peroxidu, promyti a stedice teplem.
VSechny depyrogegai postupy vyZaduiji validaci metodou BET.

Strkny pehled o endotoxinu pomaha vydit, jak depyrogenace provaada.
Environmentélni (n@sténé€) endotoxiny obsahuji lipidy, karbohydraty a phoy, a maji
béZnou strukturu hydrofilniho polysacharidu s kovaténvazbou na hydrofilni oblast
znamou jako Lipid A. Zatimco polysacharidni oblgstvysoce profnlivd mezi fiznymi
gram-negativnimi koloniemi bakterii, oblast LipidvAmolekule je pozoruhodrkonstantni
ve své struktte, farmakologické aktivit a schopnosti aktivace LAL. Endotoxiny jsou
bakterialni kolonie s negativnim nabojem, velikaa®-30 tisic daltoir az 16 daltoni,

s velikosti kolisajici podle gwodu bakterie a fiitomnosti bivalentnich katid@n nebo
biologickych detergeiit Velka polysacharidnéast endotoxinu ha&ini pomérné dolre
rozpustnym ve vatl a snadno odstranitelnym tginy latek. Purifikovany endotoxin,
pouzivany ve validaich studiich, je men rozpustny nez ifrodné se vyskytujici
endotoxin, protoZze nema vazbu s proteinem. Tudi@uzipi ¢iSttného endotoxinu
piedstavuje tu horSi moznost pro studie obnoveni temdw, protoZze je obtizjsi ho

vymyt a je nachylny k agregaci, ktera zahajuje afono
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3.3.2 Validace systému vody na injekce (WFI)

Destilace byla prvnim postupem vyvinutym pro deggmaci vody. Ultrafiltrace, destilace
a reverzni osmoéza (RO) efektivimdcEluje endotoxiny od vody diky velikosti molekul.
Dnesni vodni systémy obvyklgigipraw vody kombinuji destilaci a RO. Validace nového
systému WFI je zdlouhava a je zafedti mnoha vzork (Meltzer, 1995) Je nerealnébec
piemyslet o validaci nového systému bez pouZiti kikRét LAL metody, podpiené
mikrotitracni destékou a ¢teckou zkumavek, se softwarem vytemym konkrétd pro
endotoxiny.

Software je vhodny pro 8b a analyzu 0daj stejré jako pro uchovavani vysledk

pozorovani pro nasledujici trendové analyzy. (Codp@01)

FDA predpokladd intenzivni testovani endotoxinu a hodrmdpurden Bhem validace
noveho vodniho systému. Po dobu jednokisine khem druh&asti Instalani kvalifikace

je nezbytné odebirat vodni vzorky z mist proti plounapdajeci voda, jednotky RO,
smeésné loze, nadrz, atd.), i z kazdého mistaiepgt ve WFI klEce. Napiklad, denni
vzorky jsou odebirany o 4 az 6 tydrdéle Bhem Operéni kvalifikace, gicemz je
dokumentovana adekvatnost posi@psystém. Poté s€etnost vzorkovani v kazdém kiod
muze zredukovat na tydenni u WFIdky a mesicni nebo i mé# ¢etnsjSi pro ostatni, mén
rizikova mista. To znamena, ze ne kazdé mistosgptano denf) ale pokles testovanych
bodi ve WFI klicce miZze byt nahrazenochem Procesni kvalifikace, kdy je hodnocen i
vliv sezénnich vykyu. Hlavni zdroj endotoxiin neni napajeci voda, ale rozvoj biofirmu
v systému, nebo kolonie bakterii veé&mych loZich a ostatnich mistech, kde se zachycuji
mikrobi.

Rozsah standardniiltky kinetického BET ukazuijici citlivostinidla gelové srazeniny, by
mel byt stanoven jesStpred z&atkem validace. Rozsah 5 az 0,05 nebo 10 az 0,0fnlEU
pii kinetické turbidimetrické met@d(KTA) je vyhovujici a dostate¢ Siroky pro n&ieni
vzorkli z mist beziedni nejvice proti proudu. Ereme kBzr¢ vidét 0,1 EU/mI jako
regulani mez a 0,05 EU/mI jako Grokevystrahy pro pokles badve WFI klicce. Zadné
endotoxiny nebo limit CFU nejsou indikovany v dalsivzorkovacich mistech, protoze
jedinym zajmem je zde identifikovat hodnoty endatoi které se |isi od historickych dat,
a pokud je to mozné, podniknout vhodné preventiwvoky. Nagiklad, pokud historické
Gdaje ukazaly, Ze Uro¥rnve sngsném lozi nefekratily 0,1 EU/mI, a pozorované Uro¥n

dosahuiji vice nez 0,1 EU/mI, je mozné Ze jéqitd regenerovat sisne loze.
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DalSim zajmem je test pro interfetemn faktory souvisejici s LAL testem. Voda neni
inhibi¢ni, ale nadoba pro &bvody mize byt zdrojem inhibice. O ¢&itych plastech je
znamo, Ze do testovaného vzorku absorbuji endotomébo uvahuji silné inhibitory.
Nicmérg, je nezbytné vybrat minimairdvé nddoby jako satast valid&niho postupu. Jsou
dostupné nové, tepeirodolné, inertni a nerozbitné plasty, jako altemaake sklegnym
apyrogennim nadobam. DalSi zdroj interference wetiskych metodach LAL je
enhancement Zigobeny nelinearitou standardiivky.

Uspsch validani studie je z velkécasti zavisly na tom, jak tdledr® jsou Udaje
uchovavany a spravovany, stejtak jako na zfisobech jejich shyu. Aplikace kinetické
metody LAL a softwaru pro trendovou analyzu posjetuyxilezitost k vytvdeni
mohutného systému pro&laiizeni idaj o endotoxinu. Diagram. 1 popisuje nastaveni
Sablony pro sledovani systému WFI pomoci KTA metddgra by mohla byt pouzita
béhem validace. Pro zahajeni kazdodenniho pozordwanila byt Sablona aktivovana a
mél by do ni byt vloZen soubadtisel. Timtoc¢islem je ¥tSinou datum sbu. Po uplynuti
obdobi denniho sibu, by Sablona mohla byt upravena tak, aby odp¢&izjadnodusenému
testovani, ale jméno latkyi identifikace mista siyu by Zistalo zachovano k usnafin

trendové analyzy.
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4 ANALYSIS OF THE TRANSLATION PROCESS

4.1 Analysis of the Source Text

According to the Mgr Martin Djosos, the text analysis is a conceptual division of a
complex semantic entity into its phonetic, morplgidal, syntactic, lexical and stylistic
components and the observation of their relevamtiea process of reception.

For our needs, a complete analysis of the sousdeidaunnecessary, but | would like to
mention at least some basic issues, such as g® oauthors, purpose and its presupposed

recipients.

4.1.1 Background of a Source Text

Name of the document analyzedvialidation procedures for the bacterial endotoxiast
written by James F. Cooper and Cheryl Moses. It paislished by Davis Healthcare
International Publishing in USA in September 20@iginally, it was part of the
Laboratory Validation; a Practitioner’s Guideits 28" chapter. Individual chapters of this

book are written by different authors-specialistd & was published in November 2003.

4.1.2 The Purpose and Form of the Text

The text is designed for specialists in chemistrymacrobiology who are interested in
current laboratory validation, a high level of teidal knowledge of its recipients is
expected by the authors. Originally, the text wadteén as a part of coherent unit which
should support or develop the addressee’s knowletifee specific and highly specialized
problems.

The document is in a written form, it helps to swrdhe information among interested
people all over the world, but it isn’t typical tegcal text. According to commonly known
rules, technical text is usually defined by poartay, application of nouns and by usage of
passive voice and strict division of theme and raam the sentence, especially when
speaking about exact sciences. The sciences apgeari the text are chemistry,
microbiology and pharmacology and with no doubythelong into exact sciences, but the
deal of the text is to compare another two hightecsalized documentd,AL-Test
GuidelineandHBET, and it means that its stylistic approach is nua@plex. It is kind of
discussion, not only technical description of sopr@cess. From the viewpoint of

translating, it is easier to translate text whicbludes wider spectrum of syntactic means,



TBU in Zlin, Faculty of Humanities 40

because it makes it more similar to the usual wagxpressing and the translation process

Is more suitable for translator unskilled in suckpacific field.

4.2 Translation Analysis

Because the translation of such a specific textvasy demanding process for a
nonprofessional, it is necessary to get as mudarnmdtion as possible about a given field.
During the translation, a very good helper is theernet, because of its versatility in
searching for information, but the best optionhis help of some specialist, who is able to
explain the processes described in the text aneéaothe usage of technical terminology.
Unfortunately, parallel literature on given topic Czech language is very poor, SO
sometimes the assistance of the consultant is tesen

In this translation analysis, some specific feawetechnical text occurring in translated

document will be presented, together with theircbzequivalents.

4.2.1 Infinitive, Gerund and Participle Structures

It is quite a common way how to express verb phodse sentence in more limited way.
Gerund is a verbal form ending withg suffix and working as a noun in the sentence.
The most often appearing phenomenon in given &t infinitive, two other phenomena
are not used so frequently. However, it was alreaadntioned that the text is not highly
technical. More than gerunds or participlespletive ITis used, especially in combination
with modal vertbmay.

Examples:

Gerund:

.. the study was conductég makingone set of ...

.. byla provedena analyzgtva‘enimjedné sady...

.. issues such as sampling and retesting of ..

.. polozZky jako vzorkovani a opakovani testu...

Participle:

... compatible concentration is identifiading a gel-clot method ..

... je kompatibilni koncentrace rozpozngmamocimetody geloveé srazeniny...
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Infinitive:

The sensitivity of the LAL-compatible concentrafipAL-CC) must be compared with the
endotoxin limito determingf test condition are sufficiently sensitive.

Pro zjiSéni dostaténé citlivosti testovacich podminek, musime srovaoilivost

koncentrace kompatibilni s LAL (LAL-CC) s limitengetoxinu.

It may be usefub dissolvea material...

Je vhodnéozpustitlatku...

4.2.2 Expletive IT + THERE

Expletive IT and THERE are used to express sonwnmdtion in impersonal way, such as
for example passive voice. In given text, expletivis occurring mainly with modal verb
mayfollowed byinfinitive withoutto (bare infinitive).In translated text, modal verbayis
somehow moderation the directness of statements:

It may beimpossible to rendanaterials absolutely pyrogen free because...

Byva nemozné dodat zcela apyrogenni latku, protoze...

It may beuseful to dissolva material...

Je vhodné rozpustit latku...

The structure IT + MAY + BE is followed bgdjectivesevaluating following activity,
which is expressed in form & infinitive.

Examples of expletive THERE in the text:

...there are validation procedures that document..

... existuji validani postupy, které dokumentuiji...

...There was early concern about...

... Brzy byl zajem o...

4.2.3 Passive Voice

Although the translated document is not charadterigechnical text, relatively high
incidence of passive structures can be observedkehsThey are used in situations when
author or doer of the action is not relevant omekieown, such as in example 1, or in case
the doer (agent) of the action is new informatidrefne) carried at the end of the sentence
(example 2).

Example 1:
BET method validatiors designedo document that...
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Validace metody BEJE navrzenaak, aby zdokumentovala, Ze...

Here we can see equivalence of passive voice unsaoth source and target languages.

Pyrogenis foundon....
Pyrogenymizzeme nalézha...
In this example, passive voice used in Englisheserd is translated with an impersonal

subjectwe, because Czech translation wijle nachazenwould be very unnatural.

Example 2:
The EL for a new entitilg determinedby this dose-related formula:

EL nové slogeninyje uréen timtovzorcem v zavislosti na mnozstvi:
The equivalence in passive voice is visible on gxample, as well as the agertte dose
related formulais the doer of the action of determining, it issn@formation —rheme—

added in the end of the sentence with usadpy pfeposition.

... how certain key issues and requiremanésaddressetly the two documents.

...Jakjsou urcité klicové body a pozadavippsanyedvou dokumentech.

Here we can see the diversity of Czech and Engkesliment of agent in passive structures.
In English sentence, thos@o documentsare the “agents” of addressing, meanwhile in
Czech the translatiove dvou dokumentechfers more to the location of the action than to

its doers.

4.2.4 Lexical Means and Terminology

Specific terminology appearing in the text doesmiginate in one branch of science. The
scope of the text is balancing between chemistdyraitrobiology, or perhaps pharmacy.
Translation of some terms requests intimate knogdeaf the field, which the translator
can compensate by usage of parallel literaturey@obsultation with a specialist. The best

is combination of both.

Examples of specific terminology with Czech equives:

Pyrogen (pyrogen); Parenteral products (parentefalpripravky); Gel-clot (gelova
srazenina); reagentcinidlo); drug (I&ivo); device extraction (extrakce zerizni);

analysts (z#izeni); solubility (rozpustnost); new chemical Bntilnova chemicka
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slowenina); intrathecal injection (intratekalni injekgesulfuric acid (kyselina sirova);
Pharmacopoeial monographs (Lékopisna monografiektenal-mediated pyrogens
(syntetické pyrogeny)

Naturally, there are also some examplebaif-terminology®, which is very often used not
only in technical writings, but in the majority specialized literature. These are words

such agrocess, feature or procedure

4.2.5 Noun Groups

Compound is a lexical unit consisted of two or maerds. Compounding is one of the

most often used methods of creating of new wordbs @mpound words are frequently

used in common, as well as in technical Englisttetmnical English, compounds are very
popular for creating of a special terminology. Grdcanslation, using adjectives and

prepositions in a description process, is usualbyerexplicit and exact than an English

original.

English is language with almost unlimited possii@ of compounding words together.

Borders between individual parts of speech areeqgulative and especially in technical

English compounding makes the text more structimaCzech, usually more periphrastic

and expletive means must be used to achieve the sa@aning. In translated text the

majority of a technical terminology is created bhistway, especially the names of tests and

limits. These titles usually take over the namesiain subjects involved in the process.

Examples from the text:

* Rabbit pyrogen texinstead ofTest for pyrogens ran on rabhitsn Czech

translated aByrogenni test na kralicich.

Test sensitivitynstead ofSensitivity of the testranslated agest citlivosti

Sample intensivenstead ofintensive collection of samplesranslated age

zapotebi mnoha vzork

Validation studiesnstead oftudies of validationtranslated agalidacni studie

Water for injection systemnstead ofSystem of water used for injectjdranslated

asSystém vody na injekce

16 See Dagmar Knittlov& teorii i praxi pekladu,156.
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» Dose informatiorinstead ofinformation about the dos&anslated amformace o
davkovani

e Medical device industrinstead oindustry manufacturing the medical deviead
be translated asriimyslové oditvi zabyvajici se vyrobou zdravotnickéheoizeni
Czech version is much more explicit, but also mlariger and inconvenient for
usage in technical text. It might be better to peamysl vyralgjici zdravotnicka

zarizeni.

Plural of compound nouns is usually made by plaradj of a last element, such as in case
of validation studiesbut an example ahedical device industrghows that also the first

noun-element can be modified without any probleredical devices industry.

Another lexical item often occurring in the textasacronym Usually they are explained
when appearing for the first time, but some of thiemd to be found individually from
different sources. It is a clear proof of higheardleof knowledge expected from recipients
of the text. Acronyms used in the documents uswaipe from English terminology, and
they don’t change their form in Czech.

They are often repeated in the text, it refershe typical structure of technical text
(stereotyped, repeating) and also to easier apipiicaf these short forms in the text. In

some cases, it would be exhausting to repeat tteses in their complete form.

Table of Examples:

Acronym English term Czech term
BET Bacterial Endotoxins Test test na bakteriahdaoxiny
Harmonized Bacterial Endotoxing harmonizovany test na
HBET o )

Test bakterialni endotoxiny
00s Out of Specification vysledky mimo specifikadi
SOPs Standard Operating Procedures standardnioppostupy
NCE New Chemical Entity nova chemicka sienina

LRW LAL Reagent Water LAL apyrogenni voda
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RSE Reference Standard Endotoxin referemtni stfandard
endotoxinu

CSE Control Standard Endotoxin kontrolni standaidbé&oxinu

EAL Endotoxin Alert Limit kriticka hladina endotoxu

API Active Pharmaceutical Ingredien leciva Ia.tka;' aktivni
farmaceuticka substance

KTA Kinetic Turbidimetric Assay turbidimetricka kineticka

metoda

Because of the pharmaceutical scope of the tesd,iaformation about amount of drugs is
sometimes needed. These are some exampfesnafilae and units of measuremamthe

text:

 Lambdal —the symbol for LAL reactivity stated in EU/ml. Fgel-clot assayj. is
the labeled lysate sensitivity; for kinetic assatyss the lowest point on the
endotoxin standard curvé.

e Limit (EL) = K (tolerance limit)/M (maximum dose/ky- The maximum amount
of endotoxin allowed in parenteral product or matievice®

» Dalton - Unit of mass that is used to measure the relatnass of atoms and

moleculest®

7 James E. Cooper and Cheryl Mo3éalidation procedures for the bacterial endotoxiest(USA: DHI,
2005), 23.

18 James E. Cooper and Cheryl Mo3éalidation procedures for the bacterial endotoxiest(USA: DHI,
2005), 22.

19 http://encyclopedia.farlex.com/Dalton+(unit)
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CONCLUSION

For an inexperienced translator, the translationpbarmacological texts is a very
demanding process. The problem is that the termgyond collocations appearing in the
text are not commonly used and even if the traoslads the knowledge of equivalent
terminology in the target language, it is stillatgtely difficult to recognize the right usage
according to the context. The texalidation Procedures for the Bacterial EndotoxiFesst

is one of those at the borderline of highly spedind specialized literature and journalistic
language.

It is a discussion about very specific topic anthia translation analysis a specific qualities
of technical text are described. The terminologkiighly specialized, with a large portion
of compound lexical units — noun groups, which nhestranslated in more explicit way in
Czech. An issue of terminology was further devetbjpe the enclosed lexicon of the
terminology. An impartiality of the text is formuéd by a frequent usage of passive voice
and formal subjects and the sentence structurenasséheme and rheme location. It is
essential to recognize this sentence structuret@ncse it properly in Czech translation.
However, the flow of the text is more essayistid gournalistic, similar to the style of
scientific journals more than to the style of stfereports, and this fact facilitates the

process of translating as well.
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APPENDIX P I: LEXICON OF TERMINOLOGY USED IN THE TE XT

Active Pharmaceutical Ingredient (API) —div& latka; aktivni farmaceutickéd substance
Acid — Kyselina

Aggregation — Agregace

Analyst — Zdizeni; laborant

Aseptic — Asepticky; sterilni

Bacteria — Bakterie

Bacterial Endotoxins Text (BET) - Test na bakteri@ndotoxiny
Bioburden — Bioburden

Buffer — Pufr

Carbohydrate — Karbohydrat
Chelating agent — Chelatovinidlo
Compatibility — Kompatibilita
Concentration — Koncentrace
Contamination — Kontaminace
Depyrogenated — Apyrogenni
Depyrogenation — Depyrogenace
Device — Z#&izeni

Dilution —Red&ni; roztok

Dispersible — Rozpustny

Distillation — Destilace

Divalent cations — Bivalentni kationy
Dose — Mnozstvi; davka

Drug — L&ivo

Drug monographs — Monografietlea
Endopoint — Koncovy bod; kotry bod
Endotoxin — Endotoxin

Endotoxin Limit — Limit endotoxinu
Enhancement — Enhancement; zvySeni hodnot
Excipient — Pomocna latka
Fermentation — Fermentace

Filtration — Filtrace

Fluid — Tekutina



Formulae — Vzorec

Gel-clot — Gelova srazenina

Gentamicin — Gentamicin

Glucan — Glukan

Gram-negative — Gram-negativni

Harmonized Bacterial Endotoxins Test (HBET) — Hanimovany test na bakterialni
endotoxiny

Heating — Zakivani

Hot Spike — Bedavkovani

“Hot-Spike” method — metoda “hot-spike”

Human drug — L&vo

Hydrophilic Polysaccharide — Hydrofilni polysaclthri
Incubating Microplate — Mikrotitini destéka
Incubation — Inkubace

Infusion — Infuze

Inhibition — Inhibice

Inoculation — Inokulace;axovani

Interference — Rusivy vliv

Intrathecal — Intratekalni

Laboratory; Lab — Laborato

LAL Reagent Water (LRW) — LAL apyrogenni voda
Limulus Amebocyte Lysate (LAL) — Limulus amebocyisate; Limulus amebocytovy
lyzat

Lipid — Lipid

Macromolecules — Makromolekuly

Medical device — Zdravotnické daeni

mL — ml

Native Endotoxin — Rrodni endotoxin

New Chemical Entity (NCE) — Nova chemickéa slenina
Out-of-Specification (O0S) — Vysledky mimo specéik
Parenteral drug — Parenteraltiippavek
Pharmacopoeial monographs — Lékopisné monografie

Potency — Winnost



Protein — Protein

Purification —Cisténi

Pyrogen — Pyrogen

Qualification of Analysts and Reagents — Kvalifikazgizeni atinidel
Rabbit Pyrogen Test — ZkousSka na pyrogeny préwacha kralicich; Pyrogenni test na
krélicich

Radiopharmaceuticals — Radiofarmaka

Reagent €Cinidlo

Recovery — Obnova

Regression analysis — Regresni analyza

Retest — Opakovani zkousky

Revalidation — Revalidace; znovuuznani platnosti
Reverse osmosis (RO) — Reverzni osmo6za
Rinsing — Promyvani

Sample — Vzorek

Sensitivity — Citlivost

Solubility — Rozpustnost

Spike — Davka

Thermal Incineration — Sterilizace teplem
Denature — Denaturovat

Transfusion — Transfuze

Tube — Zkumavka

Tube reader €tecka zkumavek

Ultrafiltration - Ultrafiltrace

Validation — Validace

Veterinary drug — Veterinarnidé&o

Water for Injections — Voda na injekce
Water-miscible — Vodogeditelny

Water-soluble — Rozpustny ve vod
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INTRODUCTION

Bacterial endotoxin is the most significant pyrogen in the parenteral drug and medical
device industries because of its extreme potency and ubiquity in nature. Pyrogen is
found on every site or substance where bacterial growth takes place. Bioburden and
endotoxin testing are the critical means for assessing control of pyrogens.

The purpose of this discussion is to describe the two types of LAL-test procedures
that are used to validate applications of the Bacterial Endotoxins Test (BET) in the
parenteral industry. First, there are validation procedures that document the absence of
interfering conditions when the BET is used to test and release parenteral drugs or
devices. Second, there are validation procedures designed to prove that
depyrogenation processes remove or destroy endotoxin to the desired extent.
Regulatory and compendial documents that pertain to the control and measurement of
endotoxin are reviewed here to identify specific requirements.
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BET VALIDATION FOR A DRUG OR DEVICE

LAL-Test Guideline

The FDA's LAL-Test Guideline (FDA, 1987) was the most influential document to
emerge during the transition period when Limulus amebocyte lysate (LAL) reagent
began to replace the rabbit pyrogen test. The LAL guideline encouraged the drug
industry to take advantage of the new technology by defining specific requirements for
rapid conversion to LAL methods. There was early concern about possibly missing
non-endotoxin pyrogen with LAL, but firm evidence to support the existence of non-

endotoxin pyrogens or materials-mediated pyrogens in parenteral products has not
materialized. (Williams, 2001)

The Guideline introduced the concept of the Endotoxin Limit (EL), based on
dose, to define a safe level of endotoxin. It also provided formulae for the use of
dilution (MVD, maximum valid dilution) or concentration (MVC, minimum valid
concentration) to overcome interference mechanisms, and in some cases, reduce the
extreme sensitivity of the test. Surprisingly, there was no direct calculation given for
test sensitivity. The Guideline has specific sections for testing parenteral drugs and
medical devices. The Guideline has three basic requirements: a qualification assay to
qualify analysts and reagents, a validation test to assure the absence of interference
factors, such as inhibition of gels, and a limit (routine) LAL test to release parenterals
with a validated method. These tests required an endotoxin dilution series from 21
through %4 to bracket an expected endpoint of the LAL gel reagent and confirm that
a test was in control. The limit test required this endpoint CSE series in duplicate to
be done with the first set of tests each day. The validation and qualification tests
required the endpoint dilution series to be done in quadruplicate.

Although the Guideline is no longer the principal document for LAL testing,
procedures in parenteral facilities were written to comply with it. This guide addressed
CGMP issues such as sampling, retesting and determination of RSE/CSE ratios that
are not found in more recent compendial documents; therefore, it will continue to be
referenced. William's text (2001) on endotoxin contains a copy of the original version.
The best sources for endotoxin limits are drug monographs and chapters in
pharmaceutical compendia.

Harmonized Bacterial Endotoxins Test (HBET)

A Bacterial Endotoxins Test (BET) became effective in January 2001 that contained
sweeping changes. (USP, 2002) This revision was adopted by the International
Conference on Harmonization. The LAL-Test Guideline and the new BET are now
very similar. The new chapter has simplified procedures and describes all LAL
methods. The HBET is now the most important document for regulatory compliance
in that it is the minimum standard for LAL testing and brings uniformity to the BET,
globally. Table 1 compares how certain key issues and requirements are addressed by
the two documents.
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Table 1: Requirements of LAL-Test Guideline and Harmonized BET Compared

Requirement

Comparison and Comment

Plastics

HBET suggests control of interference from plasticware

Endotoxin

Guide allows RSE or CSE; HBET only describes RSE

RSE/CSE determination

Guide allows ratio determination, but it is omitted from
HBET

pH of test

Both measure pH of sample/LAL mixture and require
neutrality

Validation of LAL method

Guide requires 3 lots; HBET does not specify a number

Revalidation

Required for both if new LAL vendor or new drug formula,
but number of lots not specified by HBET

MVD Calculation is same for both
Endotoxin Limit Calculation is same for both
MVC Calculation only appears in Guideline

Label claim, new LAL lot

Both require endotoxin dilution series in quadruplicate *

Label claim, routine test

Guide requires CSE series with first set of daily tests; HBET
does not require a CSE series with limit test, only the gel-
clot assay

I/E Test for gel-clot

Both documents compare recovery of positive controls

_ Gel-clot assay (endpoint)

HBET requires CSE series in a quantitative study

Qualification

Only Guideline describes analyst and lab qualification

Retest or OOS

Guide has retest; CGMP requires OOS investigation; not in
HBET

LAL reactive glucans

HBET allows testing under endotoxin-specific conditions

Sampling

Guide suggests beginning, middle & end of lot; not found in
HBET

Standard curve criteria

Same for both documents; new reagent lot is tested in
triplicate

Regression analysis

Guide requires linear regression; type of regression analysis
not specified in HBET

PPC recovery in kinetics

Range in guide is 100 +50 %, but 50-200 % in HBET

Legend: HBET = harmonized BET; I/E = interference/enhancement; OOS = Out-of-

specification.

The most important documents for regulatory compliance in a LAL facility are
standard operating procedures (SOPs). Ideally, SOPs should undergo annual updates
to stay current with the industry. The HBET was expanded to include methods for
photometric (kinetic and endpoint) LAL tests, which is clearly the more efficient way

to conduct the test.
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Some testing issues that a LAL lab may wish to update when converting to the

HBET as the principal reference document are:

+  control of pyroburden on plastics and depyrogenation of accessories;

+  reduction in the frequency of the Control Standard Endotoxin (CSE) dilution
series in the gel-clot limit test;

+  description of the gel-clot assay when used as a quantitative test;

+ tests for LAL reactive glucans, if needed;

+  procedure for managing an out-of-specification (OOS) BET result;

+ acceptance of Reference Standard Endotoxin (RSE)/CSE ratio determination
from the LAL/CSE vendor.

The best way to manage documents in a LAL-test facility is to minimize the
number of operating procedures and to make them as comprehensive as possible.
Procedures could be limited to:

1. qualification of analysts and reagents;
2. test procedures for all types of finished and in-process products and raw materials;
3. qualification of test samples with respect to interference. &

A typical procedure for testing drug products is outlined in Table 2. For medical
devices, the procedure would be modified to describe different types of device-extraction
protocols. The strategy of a BET procedure for each product is inefficient because
document control becomes tedious if a small change in a procedure is needed that impacts
on all types of testing.

Table 2: Components of a BET Standard Operating Procedure for Pharmaceuticals
Objective and Scope of the Procedure

Responsibility for writing and maintaining the document

Reference documents, including regulations, compendia, related SOPs and forms

Definitions of terms associated with the BET

Materials and equipment

Prerequisites stating the need for qualified analysts and reagents

Procedures for the BET to include:
Preparation and storage of control endotoxin standards (CSE)
Rehydration and storage of LAL reagents
Preparation of water samples and other non-interfering products for testing
Preparation of interfering finished products for testing by validated methods
Preparation of in-process products for testing by validated methods, if applicable
Inoculation, incubation and reading cf results of test samples by gel-clot methods

Inoculation, incubation and reading of results of test samples by kinetic LAL
methods

Interpretation of results and conditions for validity of the sample and the test
Management of Out-of-Specification results
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Rather, it is best to include a table in the section for describing how individual
products should be diluted or treated prior to conducting the BET.

Validation of a BET Method for a New Chemical Entity (NCE)

BET method validation is designed to document that a BET procedure will detect
endotoxin in a specific drug formula or device extract without interference. Sound science
and good documentation are the keys to a successful validation project. BET validation
for a new chemical entity (NCE) serves as a means for discussing representative
validation steps that are needed to bring a new parenteral to the marketplace.

The LAL test is reasonably rugged and free of interference, such as enhancement
and inhibition. Generally, little or no interference occurs if a test material is pH neutral,
highly soluble in water, contains minimal chelating agents for divalent cations and
contains salts or solutes in low concentrations. The process of validation begins when
a NCE s presented to a laboratory for endotoxin testing. BET validation for a new
product requires progressive steps, beginning with a bulk NCE and ending with the
finished drug formulation. Validation may also be needed for vital in-process steps and
critical excipients. Preliminary information from drug developers is needed to expedite
validation by the BET lab:

*  preliminary dose estimate relative to an endotoxin limit;

*  solubility data for water and water-miscible organic solvents;

*  information on the origin of the material (natural versus synthetic source);
*  precautions needed for an analyst to work with a material.

Endotoxin Limit

It may be impossible to render materials absolutely pyrogen free because endotoxin is
stable, highly potent and ubiquitous in nature. Therefore, an endotoxin limit (EL)
represents the maximum safe amount of endotoxin that is allowed in a dose of a
specific parenteral product. The tolerance limit in the K/M formula varies with the
type of product and route of administration, as summarized in Table 3. For example,
development of aseptic meningitis in patients receiving intrathecal medications led to
stringent limits for drugs administered by this route. (Cooper and Harbert, 1975) A
product-specific endotoxin limit is found in pharmacopoeial monographs for
established drugs. The EL for a new entity is determined by this dose-related formula:

Endotoxin Limit (EL) = K (tolerance limit)
M (maximum dose/kg/h)

Dosage information may be unavailable during early development of a NCE.
Since there is a trend toward higher potency drugs, a preliminary endotoxin limit of 1
EU/mg  will suffice until the drug is prepared for clinical studies. The extent of
dilution to resolve interference is limited by the MVD or MVC. The MVC is the
concentration of a NCE when it is diluted to its permissible extent allowable (MVD)
under specified test conditions for sensitivity and dilution. The MVC is more
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Table 3: Endotoxin Tolerance or Allowable Limit by Parenteral Product

Parenteral Type Endotoxin Tolerance Limit (K)
Human or Veterinary Drugs and Biologics 5 EU/kg
_Parenterals by intrathecal injection 0.2 EU/kg
Radiopharmaceuticals 175 EU/V
Intrathecal radiopharmaceuticals 14 EU/VY
Large volume parenterals 0.5 EU/mL
Water for Injection ) 0.25 EU/mL
Medical devices by extraction 0.5 EU/mL up to 20 EU/device
Medical devices in intrathecal spaces 0.06 EU/mL up to 2.15 EU/device
Multiple ingredient small-volume 70 EU/VT*
_ parenteral
New chemical entity, preliminary 1 EU/mg* until human dose is known

* Maximum dose in volume (mL). * Recommended limit by the authors, not
pharmacopoeia.

applicable here because the NCE is usually presented as a powder that must be
weighed and dissolved prior to testing.

Solubility

The BET is an aqueous test system. The solubility data for a NCE in water and
common water-miscible solvents is necessary, particularly when the NCE is poorly
soluble in water. It is often useful to dissolve a NCE in a mixture of water and solvent,
and then dilute to a concentration where it is both soluble and LAL-compatible. For
example, LAL reagent will tolerate a 5 % (v/v) ethanol in water and a 1 % (v/v)
water/DMSO (dimethylsulfoxide) mixture. It may be useful to dissolve a material in
an inorganic or organic acid or base in order to form water-soluble salts. In this case,
a low molarity reagent avoids neutralization of an extreme pH range and potential
reduction of native endotoxin.Knowledge of the origin of a material helps explain
endotoxin values that may be observed. If the NCE was developed under conditions
that would support bacterial growth, bioburden and pyroburden data are indicated.
Recombinant drugs developed from a fermentation process may have a high endotoxin
concentration, and requires endotoxin monitoring during purification processes.
Biologicals may contain enzymes that must be denatured by heat treatment.

Compatibility Profile by Gel Clot and Kinetic LAL Methods

Dilution of a test material with LAL Reagent Water (LRW) is the ideal way to
overcome interference. As indicated in the BET, a treatment of a test material to
overcome inhibition, such as filtration or heating, needs evidence through validation to
show that the modification would not underestimate any native endotoxin that might
be present in a test material.
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The preferred approach to determine LAL compatibility with a NCE is to study
the recovery of endotoxin with decreasing concentrations of a test material. In the test
for interfering factors, a series of dilutions of the NCE are prepared in sterile
polystyrene tubes or depyrogenated glass for LAL testing to identify a LAL
compatible range of concentration, defined as one that allows recovery of an endotoxin
Positive Product Control (PPC). For highly soluble materials, it is useful to prepare
two-fold (1:2) dilutions made with LAL Reagent Water (LRW) and conduct recovery
experiments over a range of 8 to 0.1 mg/mL. Other ranges may be more suitable for a
material because of greater solubility or dose estimates. Less soluble or more potent
materials may be studied in a similar manner at a level of 1 mg/mL and below, or from
a point of greatest solubility in water. Ideally a compatible concentration is identified
using a gel-clot method and confirmed by a kinetic turbidimetric analysis (KTA). The
supplies, reagents and human resources required to complete a BET validation are
substantial. It is cost-effective to validate multiple LAL methods and vendors
simultaneously because the cost and effort of sample preparation and documentation
is about the same for two methods as for one. Some regulatory agencies wish to see
gel-clot as well as kinetic LAL data for NCE validation. '

One lot of a NCE is sufficient for an interference screening study by both gel-clot
and KTA methods. Table 4 exemplifies a LAL compatibility and pH profile for a
synthetic antibiotic that was dissolved with a minimum volume of dilute sulfuric acid
solution, to form a sulfate salt, and diluted to 8 mg/mL. Dilutions of the product in
LRW were prepared from 8 to 0.1 mg/mL. All of the dilutions made with LRW were
negative, indicating that there was no evidence of endotoxin in the sample at a level of
1 mg/mL, the first valid PPC recovery. At 1 mg/mL, the gel-clot reagent was positive,
but the KTA recovered the PPC consistently at 0.5 mg/mL and below. The latter
concentration was proposed for further validation studies. The term non-inhibitory
concentration (NIC) is deceiving because the highest concentration to recover a 2 A
PPC in a gel-clot study may be achieved by only 50 % recovery.

Table 4: Compatibility Profile for a Sulfate Salt of a Synthetic antibiotic by Gel Clot and
KTA

LRW (LAL Reagent Water) was used to prepare product dilutions. PPC (Positive Product
Control) in gel-clot prepared by 10 L of 20-4 CSE spike. PPC in KTA (kinetic turbidimetric
assay) spiked at midpoint of a 5 to 0.05 EU/mL standard curve.

_ Potency (mg/mL) 8 4 2 1 0.5 0.25 A
_LRW/NCE Gel Study - = - - - - =
24 PPC Recovery - -- =% ++ ++ ++ ++ )
% PPC Recovery 8 22 52 69 89 03 98
LAL/Sample pH 58 6.1 6.5 6.8 6.9 6.9 6.9
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A compatibility screening or sample-qualification study can be done by diluting
one set of tubes with LRW and the other with a 24 solution. However, the 'hot spike'
method was used to prepare each PPC. For maximum efficiency, the study was
conducted by making one set of product dilutions with LRW, inoculating four assay
tubes with each product concentration, and finally, adding 10 p L of a 20-4 spike to
two PPC tubes in each set. A recovery of at least 75 % is needed for kinetic LAL
studies to assure that a reproducible, non-interfering test concentration is selected for
sample validation experiments.

Effect of pH

The FDA expects a pH profile because of its impact on inhibition. If a test
material (sample and LAL mixture) is not neutral, one is expected to show that the
most extreme pH of a specification is non-interfering. For example, if the pH
specification for a product is 4 to 6, experiments must show that when the product is
adjusted to pH 4, the validated method will yield a neutral mixture of the diluted
product and LAL reagent.

A LAL-compatibility and pH profile documents how efficiently dilution resolves
inhibition and how gel-clot and kinetic methods compare in sensitivity. The profile can
also identify glucan contamination if PPC recoveries in the kinetic study are greatly
enhanced. (Cooper et al., 1997) The pH of a test solution is critical, particularly in
kinetic LAL studies. Ideally, the pH of the standards and the samples must be within
0.1 pH units for best recovery of endotoxin controls. Piluso (1999) demonstrated the
power of compatibility profiles in validating a BET method for liposomes.

A life-cycle approach to BET product validation requires sample qualification at
various stages of manufacturing. The development of the final formulation may
increase or ease inhibitory conditions. For example, the combination of the API with
excipients, preservatives and buffers may significantly alter the compatibility profile
of a new product. The final-product BET method validation may yield a procedure that
is quite different from the API.

Test Sensitivity

The sensitivity of the LAL-compatible concentration (LAL-CC) must be compared
with the endotoxin limit to determine if test conditions are sufficiently sensitive. In the
absence of dose information, an endotoxin limit was arbitrarily assigned at 1 EU/mg
for the antibiotic in Table 4. At 0.5 mg/mL, LAL methods were sufficiently sensitive
to meet the preliminary limit. Test sensitivity at the LAL-CC of 0.5 mg/mL was 0.1
EU/mg for the KTA method and 0.125 EU/mg for gel-clot, where sensitivity is 4

divided by the test concentration (TC). Significant inhibition creates the need for more
sensitive methodology.
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Product Specific Sensitivity (PSS) for KTA = 0.05 EU/mL/0.5 mg/mL
=0.1 EU/mg

Endotoxin Alert Level (EAL)

An EAL is an internal specification for an API that is 4-to-5 times more stringent than the
endotoxin limit for the final product. The value of an EAL for an API became evident
following a cluster of pyrogenic reactions (1998-9) that were caused by contaminated
bulk gentamicin. (Fanning, 2000) Many reactions were associated with levels of
endotoxin that were equal to or less than the limit. An EAL representing a 25% reduction
on the final-product limit is prudent for drugs that are produced by fermentation or
recombinant technology, filled by aseptic processing and intended for IV or intrathecal
administration.

Case Study

The results of BET validation experiments on a problematic NCE are summarized in
Table 5. A conservative, preliminary endotoxin limit was assigned to NCE with aqueous
solubility of 2.5 mg/mL. A routine LAL-compatibility and pH screen was conducted with
gel-clot (GC) and KTA reagents. Solubility limited the compatibility screen from 2 to
0.05 mg/mL. Full recovery of PPCs was found at 0.25 mg/mL, the compatible
concentration (CC), but the sensitivity under the conditions specified (PPS, product
specific sensitivity) was very close to the endotoxin limit concentration. A margin of
safety (ratio of the EL to the test sensitivity) of at least 4 is preferred, so a more sensitive
test was indicated to yield a greater margin. A KTA standard curve of 1 to 0.01 EU/mL
was selected as the best option for greater sensitivity. An endotoxin alert level was
assigned at 0.1 EU/mg for the bulk drug or API.

Table 5: Summary of Validation Studies for a NCE with Gel-Clot and KTA Methods
GCis gel clot and KTA is kinetic turbidimetric analysis. MVC is minimum valid concentration

Preliminary Endotoxin Limit 0.4 EU/mg based on 12 mg/kg/dose IV
Solubility 2.5 mg/mL - )

_LAL Reagent Sensitivity GC @ 0.06 EU/mL and KTA @ 0.05 EU/mL
MVC found by A/EL GC @ 0.15 mg/mL and KTA @ 0.125 mg/mL
MVD Not applicable for bulk powder

_LAL Compatible Concentration (CC) 0.25 mg/mL for GC and KTA
_pH of a LAL/NCE @ mixture @ the CC 6.9 versus 7.0 for a LRW/LAL mixture

Sensitivity (PSS = A/CC) at 4 values 0.25 EU/mg for GC, 0.2 EU/mg for KTA
above

Margin of Safety (MS = EL/PSS) 16forGCand 2 forkTA
_Sensitivity at 0.07 EU/mL for KTA ~ 0.04 EU/mg

Margin of Safety for more sensitive 10 when low standard in KTA = 0.01 EU/mL
_study

Endotoxin alert level 0.1 EU/mg assigned by QA/RA
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BET Validation Report

A comprehensive validation report addresses all issues that impact on test reliability
and regulatory compliance. Table 6 exemplifies a summary of the 3-lot validation for
PPC recovery and pH neutrality. The report should include the following:

»  detailed description of materials, equipment, software and methods;

«  calculations such as endotoxin limits, endotoxin alert levels and test sensitivity;

+  experimental findings and significant problems that were solved;

+  description of the sample preparation and assessment of reproducibility;

+  conclusion that the validated method is non-interfering and pH neutral.

Table 6: Summary of Endotoxin Recovery and pH Measurement Studies

Gel-Clot LAL Kinetic LAL
Lot PWC PPC pH Recovery ( %) pH
A 0.0625 0.031 69 114 6.9
B 0.031 0.031 7.0 88 7.0
C 0.0625 0.037 7.0 96 7.0

PWC: positive water control; PPC: positive product control; pH: hydrogen ion concentration,

Prior to adoption of the harmonized version of the BET, there was uncertainty
concerning whether or not kinetic LAL methods were subject to the USP chapter <1225>
regarding validation of compendial methods. However, the new BET specifically
describes all photometric or kinetic LAL methods and conditions. The compendial
method provides the required specified specifications for accuracy and reliability.

Medical devices

BET validation for devices was not emphasized here because devices seldom produce
extracts that inhibit or enhance a BET. The most critical validation experiment is
development of an extraction procedure that fully evaluates the fluid pathway of a
device. An endotoxin challenge and recovery from a device is not required because the
FDA concluded that such extractions were inefficient. The Background section to the
FDA's LAL-test guideline indicates that a stringent endotoxin limit equivalent to 20
EU/device was assigned because of the surmised incomplete removal of endotoxin
during routine LAL testing. (FDA, 1987)

VALIDATION OF DEPYROGENATION PROCESSES BY BET
METHODS

The FDA guide and harmonized BET are written for release testing of parenterals.
However, end-product assessment constitutes a relatively small proportion of the LAL
tests done in most parenteral facilities. Most of the tests are applied to in-process

10
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Table 7: References to Pyrogen Test or Bacterial Endotoxins Test in USP 25-NF 20

General Chapters

Summary of Requirements

<1> Injections Vehicles for aqueous Injections meet
requirements of Pyrogen Test or BET B
<11> USP Reference Standards Use and storage of USP Endotoxin RS
<85> Bacterial Endotoxins Test Harmonized BET with all LAL methods;
o procedures and interpretation
<151>  Pyrogen Test Procedure and materials for a rabbit pyrogen
B test
<161>  Transfusion and Infusion Scope of test; procedure for extracting
Assemblies & Similar Medical medical devices; limit of 20 EU per device
B Devices
<823>  Radiopharmaceuticals for PET-  In-process and release test instructions for
) Compounding short-lived radiopharmaceuticals
<1041> Biologics Pyrogen Test and BET for blood products
<1045>  Biotech.-Derived Articles Endotoxin detected by the BET or Pyrogen-
Test
<1078>  Manufacturing Practices for Bulk Manufacturer of an excipient ensures

Pharmaceutical Excipients

freedom from pyrogens, if claimed in
specifications

<1211>  Sterilization and Sterility A 1,000-fold reduction of a known amount of
Assurance of Comp. Articles endotoxin challenge as part of oven
B validation
<1231> Water for Pharmaceutical Criteria for selecting pharmaceutical waters;

Purposes

0.25 EU/mL limit for WFI; none for in-process
water

monitoring of water and starting materials, such as APIs, excipients, buffers and
components, to assure that the final product is endotoxin free. Table 7 summarizes the
references to endotoxin and pyrogen testing that appears in the current USP. (USP,
2002) The USP does not specify how the BET should be modified for tests such as
validating the depyrogenation of components for aseptic processing. It is prudent to
treat tests used for water and in aseptic processing as a USP limit test and to apply
equivalent criteria for test validity.
Methods of Depyrogenation '

Endotoxin has good thermal stability and is difficult to destroy chemically. The means
used to eliminate endotoxin are usually expensive. Depyrogenation refers to any
process that is designed to remove or destroy endotoxin. Depyrogenation is
accomplished by separation techniques such as distillation or ultrafiltration, peroxide
oxidation, rinsing and thermal incineration. All depyrogenation processes require a
BET method for process validation.
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A brief review of endotoxin helps explain how depyrogenation is accomplished.

Environmental (unpurified) endotoxins contain lipid, carbohydrate and protein,
and have a common structure of a hydrophilic polysaccharide covalently bound to a
hydrophobic region known as Lipid A. Whereas the polysaccharide region is highly
variable among the various gram-negative bacterial families, the Lipid A region of the
molecule is remarkably uniform in structure, pharmacological activity, and capacity
for LAL activation. Endotoxins are negatively-charged macromolecules as small as
20-to-30 thousand daltons up to 10°daltons, varying in size due to bacterial origin and
the presence of divalent cations or biological detergents. The large polysaccharide
portion of endotoxin renders it quite dispersible in water and easily rinsed away from
most materials. Purified endotoxin, used in validation studies, is less dispersible than
naturally occurring endotoxin because it does not have protein bound to it. Therefore,
use of purified endotoxin represents a worst-case scenario for endotoxin recovery
studies because it is more difficult to rinse away and is prone to aggregation, which
introduces recovery artifacts.

Validation of a Water for Injection (WFI) System

Distillation was the first process developed for depyrogenating water. Ultrafiltration,
distillation and reverse osmosis (RO) efficiently separate endotoxin from water
because of its molecular size. Modern-day water systems usually combine distillation
and RO in water treatment. The validation of a new WFI system is long and sample
intensive. (Meltzer, 1995) It is unrealistic to think of validating a new system without
the aid of a kinetic LAL method, supported by an incubating microplate or tube
reader with endotoxin-specific software. Software is available for collection and
analysis of data as well as storing observations for subsequent trend analysis.
(Cooper, 2001)

The FDA expects intensive bioburden and endotoxin testing during validation of
a new water system. For one month during the latter part of Installation Qualification,
it is prudent to take water samples from up-stream sites (feed water, RO units, resin
beds, tanks, etc.) as well as each point-of-use in a WFI loop. For example, daily
samples are taken for an additional 4-to-6 weeks during Operational Qualification at
which time the adequacy of procedures and systems are documented. Afterwards, the
frequency of sampling of each point may be reduced to weekly for the WFI loop and
monthly or greater for other, less critical sites. That is, not every point is tested daily,
but drop points in the WFI loop may be alternated during the Performance
Qualification where the influence of seasonal variables is evaluated. The principal
source of endotoxin is not the feed water but development of biofilm in the system or
bacterial colonization in resin beds and other sites were microbes are trapped.

The range of the kinetic BET standard curve or sensitivity of a gel-clot reagent

should be selected before validation begins. A range of 5-t0-0.05 or 10-to-0.01 EU/mL
in a kinetic turbidimetric assay (KTA) is convenient and sufficiently wide to measure
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samples from most upstream sites without dilution. It is common to see 0.1 EU/mL as
the action level and 0.05 EU/mL as the alert level for drop points in the WFI loop. No
endotoxin or cfu limits are indicated for other sample sites because the only interest
here is to identify endotoxin levels that differ from historical data so that an
appropriate preventive intervention can be made, if applicable. For example, if
historical data showed that levels in the mixed resin bed did not exceed 0.1 EU/mL,
and observed levels crept well above 1 EU/mL, there might be a need to recharge the
resin beds.

Another concern is a test for interfering factors related to the LAL test. Water is
not inhibitory, but the water-collection container may provide a source of inhibition.
Certain plasticware is reported to absorb endotoxin or release powerful inhibitors into
the test sample. Therefore, it is critical to make the choice of at least two containers a
part of the validation exercise. New heat-resistant, inert and non-breakable plasticware
is available as an alternative to depyrogenated glass containers. The other source of
interference in kinetic LAL systems is an enhancement artifact caused by non-linearity
in the standard curve. .

The success of a validation study is largely dependent on how orderly data is kept
and managed as well as methods for collecting it. The application of kinetic LAL and
trend-analysis software provides the opportunity to set up a robust system for
collection and management of endotoxin data. Figure 1 depicts the setup of a template
for monitoring a WFI system with a KTA method that could be used for the duration
of a validation project. To initiate a study each day, the template would be recalled and
lot numbers entered for each site. The lot number is often the collection date. After the
period of daily collection has passed, the template could be modified to account for
reduced testing, but the product name or identify of the drop site would be kept to
facilitate trend analysis.



