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A condicdo referida na alinea a) poderd ser dispensada em casos
excepcionais.

Artigo 4.°— A candidatura é apresentada mediante requerimento
ao Presidente da Comissdo Reguladora dos Produtos Quimicos e Far-
macéuticos acompanhado dos documentos exigidos.

Artigo 5.— Os subsidios sio atribuidos em reuniao de Sec¢ao
da Comissdo Reguladora.

§ Unico— A Comissdo Reguladora reserva-se o direito de nao
conferir os subsidios.

Artigo 6.°— O subsidio serd abonado mensalmente e terd a dura-
¢do que em cada caso for fixada.

Podera ser concedida a prorrogacao do prazo estabe-
lecido por razdes ponderosas desde que requerida em tempo oportuno.

Artigo 7.°— Sdo obrigacoes dos técnicos subsidiados:

a) Apresentar relatérios dosgtrabalhos realizados com a periodi-
cidade que for estabelegidays -

b) Nio publicar quaisquer-trabalhos gue abranjam matéria do
plano referido na alinea ¢) do artige 3., sem autorizagao da
Comissao Reguladora;

¢) Cumprir as norma$g admmiatratwaa exxgldas pelos Servigos
Administrativos da Comissdo Reguladora;

d) Nio interromper o estdgio sem consentimento prévio da Comis-
sdo Reguladora.

Artigo 8.° — K causa de suspensfo ou cessacio do subsidio, o nao
cumprimento dos deveres consignados no-artigo 7.°

® A pedido do Secretdrio da Uniao Técnica Italiana de Farmacia
transcrevemos o programa geral das 7.* Jornadas Farmacéuticas
Italianas, do XV Congresso do U. T. 1. Far. e da IPHARMEX 72,
mamfestan;oes que terdo lugar em Génova entre 31 de Maio e 4 de
Junho,

Mercredi 31 mai
21.30 h. — Soirée de Rencontre et de ’Amitié (Yacht Club)

Jeudi 1 juin

9.30 h. — Inauguration officielle des VIIémes Journées Pharma-
ceutiques.
Théme: «LES FONCTIONS DU PHARMACIEN EN
ITALIE ET DANS LE MONDE®».
Salutations des Autorités — Conférence inaugurale.
11.30 h. — Inauguration de 'TPHARMEX 72.
16.00 h. — Excursion 4 Camogli. La féte du poisson.
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Vendredi 2 juin

Le matin et 'aprés-midi — Continuation des travaux do jour
précedent, avec la participation du Dr. J. H. M. Win- .
ters, Président de la F. 1. P.

Samedi 3 juin

Le matin et 'aprés-midi — XVéme Congrés National U. T. L.
Far.
Théme: «l.A PHARMACIE: CENTRE D'INFORMA-
TION EXPRESSION D'UN SERVICE SOCIALn».
Dans cette séance on abordera une gamme de sujets
touchant:

1) Doctimentation et informations pour le Phar-

2) .I.’ioﬁlnIBEntaﬁﬂn &t informations pour le pub-
‘blie; -y

3) Doéliménitation 6t informations pour le rap-
port avec les Medicins.

91.30 h. — Soirée de-Gala

Dimanche 4 juin

Le matin — Journés IPHARMEX — Table Ronde sur:

«INFORMATION POUR LE PHARMACIEN: REA-
LISATIONS PRESENTES ET FUTURES (possibili-
tés d'initiatives communes)».
Moderateur: Prof. D. Ponte, V. Président de la F. I. P.
Prendreront part A la' Table Ronde les Présidents des
Associations qui organisent 'TPHARMEX dans les
pays. respecitis:

— Dr. J. Brudon (Francia)
— Dr. H. D, Wendt (Germania)
— Dr. F. Maggioni (Italia)
— Dr. A. Bédat (Svizzera)

Le programme du Congrés de Génes sera agrémenté par de récep-
tions et excursions. Ainsi il y aura:

Une réception organisée par la Municipalité de Génes; Visites
aux Musées; Show aquatigque; Tour du Port.

Pour informations et inscriptions:

AVIOMAR: Via E. Vernazza 48 r. — 16121 — GENOVA
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®  Vai realizar-se em Copenhagen (Dinamarca) durante os dias 19-23
de Junho do corrente ano o 8.° Congresso Internacional de Quimica
Clinica.

Trata-se da maior reunifo internacional sobre biogquimica apli-
cada tendo sido elaborado um programa cientifico de grande interesse
analitico.

A par das sessdes cientificas decorrerd uma grande exposigdo
internacional de material cientifico de interesse para os laboratérios
de andlises clinicas.

Os colegas que desejem assistir a este congresso poderdo diri-
gir-se ao:

8 th Internacional Congress on Clinical Chemistry
Departament of Clinical Chemistry

Rigshospitalet, Blegdamsvej 9

DK-2100 Copenhagen, Denmark

® Para o préximo ano vai gealizar-sena cldade de Genéve o V Sim-
pésio Internacional de Contrelo. de~Qualidade em Quimica Clinica.
Foi resolvido a constituicdo de-gruposide"estudo segundo afinidades
geogréaficas (Portugal, Espanhay Italia. e Franga), tendo sido convi-
dado o colega Dr. Henrique dos Santos Silva como representante
portugués do grupo latino. Para esse efeito assistiu a uma reunido
preparatéria em Paris no Laboratorio’de Quimica Clinica do Hospi-
tal de S. Luis (Prof. Dreux) em Maio findo.

Foi-lhe solicitado informagoes.sohre o controlo de qualidade em
Quimica Clinica em Portugal tendo sido'pedido que fosse apresentado
um relatério sobre os resultad68-analiticos, uma vez que sob a sua
direccdo vai ser promovido o 1.° Programa de Controlo de Qualidade
em Quimica Clinica no posso Pais.

®  Realiza-se em Jerusalém e Telavive entre 20 e 25 de Agosto pré-
ximo o 2.° Cong‘resso Farmacéutico Israelita que versara as seguintes
alineas;

— Andlise de drogas e controlo de quahdade
— Farmacologia

— Farmaécia em geral

— Biofarmécia e Farmécia Clinica

As linguas oficiais serdo o inglés, francés e hebraico, havendo
ainda a realcar a existéncia de um programa social reservado aos
acompanhantes e uma exposicdo de material. A insericdo para os par-
ticipantes é de 40 délares e 20 para os acompanhantes. Toda a corres-
pondéncia deve ser dirigida para:

The Organizing Commitee

2nd Congress of the World Alliance for Israel Pharmacy
P. 0. Box 16271

Tel Aviv

ISRAEL
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Noticiando...

® Realizou-se em Genéve (Maio de 1971) o IV Simpdsio Interna-
cional de Controlo de Qualidade em Quimica Clinica que compreen-
deu os seguintes constituintes quimicos: Hemoglobina, Trigliceridos,
Creatinina, Glicose, Fosfatase Acida, Acido Urico e Creatinia Fosfo-
quinase.

A este Simpdsio assistiu o nosso colega Dr. Henrique dos San-
tos Silva, que foi encarregado de fazer a critica dos resultados da
Fosfatase Acida, de colaboragiao com os Profs. Richterich (Suica)
e Wilkinson (U.V.).

As conclusdes deste Simp6sio vao ser editadas em livro pela
Academic Press de New-York.
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ACTUALITE PHARMACOLOGIQUES —
Fundadas por: René Hazard, 1 Vol. br.,
242 pags., 24 série, edt. por: Masson &
Cie. Paris.

Com o aspecto grifico das sénesdnwr

riores aparece-nos agora a 24.%, com 8 capi-

tulos, tratados por professores qntﬂﬂm-
dos de diferentes universidades da/Europa’
No fim de cada um destes capitulos encon-

tra-se uma lista geralmente com mais de

uma centena de referéncias b1b11-:)gﬂ.§ifﬁ"l.

O primeiro capitule — A Gemmohgtﬂ_
Estudo experimental — é tratado per Bous
naud, professor do Centro de Pesqlﬁm
Clin Byla em Paris. Nele o Autor estuda

o3 fendmenos celulares de envelhecimento™

e separa a manutengdo da vida da prdpria
fungdo celular.

A segunda parte — O Metabolismo da
Dopa em relagio com a terapfutica do
sindroma de, Parkinsop — steve a cargo

de A, Plﬁtacha'eG \Bartholini} ambos \do!

Departamento de Investigagio da Hof-

fmann-La Roche nay Suil;a....()s-ﬂ.ﬁ; afirmam,

que a terapéutica biolégica do sindroma de

" Parkinson com a L-Dopa marca uma data
feliz para a medicina e concluem ser a
L-Dopa e o seu metabolismo L,-0 — metil-
dopa actives, tendo no entanto o metabo-
lito uma acgio mais prolongada mas menos
marcada.

Histamina e cérebro — é o titulo do
terceiro capitulo apreentado por J. R.
Boissier, professor da Faculdade de Medi-
cina de Paris que afirma estar a hista-
mina «periférica» ji muito bem estudada
ao contriric da histamina «centrals que
¢ ainda muito mal conhecida. O A. faz

uma andlise dos conhecimentos actuais
sobre o metabolismo cerebral e o seu papel
¢ conclui-que se alguns aspectos sio j4
bastante precisos outros pdem ainda mui-

-m iﬁ:mgagnes aos bioguimicos e aos

: antes de se poder classificar
a h:utm:ﬁm‘tomo mediadora da transmis-

-sao  fieuronal 4o nivel S. N. C.

LA £aggo do prof. Schmitt da Faculdade

[ ﬂw Medicina de Paris aparece o quarto capi-

Mﬁfw — Acgio dos Alfa-simpati-
£os sobre as estruturas nervosas

3 emrgu A aborda /um aspecto ainda mal
' Bonliggide ‘que ¢ o das acgdes dos alfa-

-Glmpﬂ.thnﬂ!améncm sobre as estruturas

Eérvosasicentrais!

A qﬁhlta. parte, com o tema — Agressi-
vidade ‘10 rato e cobaia. Aspectos de com-
portameénto e bioquimicos — coube a
L. Valzelli, professor e director da secgdo
de fisicofarmacologia do Instituto de In-
vestigagiow Fa.rn:ﬁ:coléglca, «Ma_no Negn)
dt Mt 1 dl | L .

O A. considera o pmbiema da agressi-
vidade wma das g‘lﬁndqs pr‘ebmwaa dos
sociblogos de hoje e procurou criar esse
estado em animais de experiéncia, cujas
repercussdes analison sob um ponto de
vista bioguimico,

Aparece-nos agora o sexto capitulo —
Correntes Idnicas através das membranas
das células cardiacas — trabalho de Cora-
boeuf da Faculdade de Ciéncias, labora-
téric de fisiologia comparada, em Orsay.
Fez um registo das correntes iénicas atra-
vés das membranas ao nivel das células
cardiacas o que permite um melhor conhe-
cimento dos fendmenos eléctricos provo-
cados por essas correntes.
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H. Herken, director do Instituto de Far-
macologia da Universidade de Freien, Ber-
lim é o A. do sétimo capitulo intitulado
— processos bioquimicos durante a regene-
ragio renal apds lesio pelos derivados da
pteridina. — O A. provocou, em animais
de laboratdrio, lesbes renais devidas aos
compostos pteridinicos e estuda o meca-
nismo bioquimico da sua regeneragio con-
cluindo que a sintese proteica produzida,
estd ligada aos miicleos celulares, estimu-
lando os sistemas dos dcidos nucleicos.

Finalmente, coube a V. V. Zakuzov,
professor do Instituto de Farmacologia e
Quimioterapia, Academia das Ciéncias Mé-
dicas em Baltiyskaja, Moscovo, m—‘!ﬂhr
lho que preenche o oitavo e iltimo. capi-

tulo — as modificagdes’ farmabologicas" ad .

transmissio sindptica ao mve]:wﬁﬁa —_—
Medindo a velocidade  de tfamsmiSsdo’ nas

sinapses centrais, o A. analisa &8 modifis

cacdes devidas a certas substineias neuro-

tropas mas vias reflexas.

Em face desta apresentagia d;. m
podemos concluir tratar-se dging série de
trabalhos de nivel bastante eSpécializado

equcsemmmtoutﬂparaqu&tﬁmhllhe.

no campo da Farmacologia:

M. M. Luz Clara

INTRODUCTION A LA PHARMACODY-
NAMIE — Carraz, ‘Bériel- Boitard ‘& Le-
breton, 1 vol., 280 pdgs., Ed. Documen-
tation (Tethnigue [Phasmaceutique] Paris,
1971,

Entre os numerosos ¢ notiveis servigos
prestados & Farmdcia francesa pela «Union
Technique Intersyndicale Pharmaceutiques,
cuja obra notabilissima tivemos ocasido de
conhecer através da exposigio feita pelo
nosso colega francés J. Bideau, nas tlti-
mas «<Jornadas Farmacfuticas Portugne-
sasy realizadas no Porto, ndo é certamente
dos menores a resolugiio tomada de editar
um livro de Farmacodinamia destinado ao
farmacéutico, com o objectivo de «tenir le
pharmacien au courant de ce médicament

dont il est & la fois le créateur, le deten-
teur et le distributeurs.

Elaborado sob a direcgio do Professor
Carraz, e com a colaboragio de farmacéu-
ticos e médicos especialistas nessa matéria,
a obra pode ser na verdade extremamente
itil ao farmacfutico que na sua farmicia
queira ser, nio s6 o guardiio indispensi-
vel contra o uso indevido ou abusivo dos
medicamentos, hoje tio frequente e peri-
goso, mas também o conselheiro sanitdrio
que o possa esclarecer em qualquer opor-
tunidade. E precisamente o que o Profes-
sor Carraz exprime nas curtas mas expres-
sivas palavras com que abre o presente
welume: “sun des rdles essenciels d'une
societé civilisée est de garantir la santé de
la population. Elle doit donc compter sur
.l;&hﬁ auprés de qui cette population, spon-
,, s'informe pour étrs conseillée.

; Ié;ph;ﬁa.cien doit pouvoir, en particulier,

mettre en garde contre les dangers d’une

thérapeutique qui deviendra de plus en
plus difficile 4 manier, an fur et & mesure

gelle.sera plus efficace.»

p wolume/'que agora se publica constitui

'-uwelm tomo da obra, compreendendo
~0s medicamentos do sistema nervoso cen-

tral, os medicamentos do sistema nervoso
atnténomo e os medicamentos do sistema
cardio-vascular.

O primeiro dos trés capitulos trata dos

psicodislépticos, dos ans.]\géﬂcos, dos anti-

 tissicos o Wudﬁmtmﬂm&#lm

anestésicos geram. curarisantes, alucinogé-

\THEDS; | pa:oolqrtxqsr ihipndticos, tranquili-

santes, anfetaminas, antiepilépticos, anti-
parkinsonianos, etc.

No segundo capitulo do volume, depois
de uma exposigio sumdria sobre o sistema
nervoso auténomo, o volume trata dos
dos medicamentos do sistema adrenérgico
— simpaticoliticos e adrenoliticos —, dos
medicamentos do sistema colinérgico
— para-simpaticomiméticos e para-simpati-
coliticos — e, segnidamente, dos ganglio-
plégicos.

Finalmente, no capitulo dos medicamen-
tos do aparelho circulatério, sio tratados
assuntos de particular importincia como
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os cardiotdnicos, os analépticos cardiores-
piratirios, os medicamentos regularizado-
res do ritmo cardiaco, os dilatadores coro-
ndrios, anticoagulantes, fibrinoliticos e
tromboliticos, medicamentos da fragilidade
capilar, etc

Cada um destes capitulos, cuja impor-
tincia teraplutica € naturalmente indis-
cutivel, apresenta uma exposigio, se bem
que resumida, por vezes bastante completa
sobre mecanismos de acglio, agentes tera-
péuticos mais usados e sua aplicagio, pro-
cessos de ensaioc farmocodinimico, etc.
Embora num ou noutro aspecto, especial-
mente mno critério da classificagio dos
firmacos e sua sistematizacio, possa mes=

recer alguma discorddncia, nio hd dﬁvIda'
que a obra pode ser extremamcnte il
para o farmacéutico que na/farmdeian des
oficina tem a obrigagio de esclarecer, acof~
selhar, orientar o piblico — e per em,

razio o farmacéutico & insubstitmivel —
mesmo numa. época de industrializagio tio
acentnada. -

Uma iniciativa como esta, e, "afinal;
como tantas outras que tém sido tormadas
pela UTIP, s6 é pena que nio ‘possa tors
nar-se extensiva ao nosso pais. Bem anda-
riam o0s nossos organismos corporatives
farmacéuticos se se resolvessem pdr do
servigo da Farmdcia portuguesa, e com ela
ao servigo da Satde Publica e da Comu-
nidade nacional que constituimos, o plano
da UTIP, | hojel em( pleha | evolugit | 4m
Franca, na Itdlia e em Espanha.

A. Correia da Silva

SAUNDERS, Leonard and FLEMING,
Robert — Mathematics and Statistics
for use in the Biological and Pharma-
ceutical Sciences, 2nd edn. London, The
Pharmaceutical Press, 1971. 3,50 libras.

A necessidade tio frequente para o
analista e o bidlogo de recorrer aos méto-
dos estatisticos com a finalidade de ava-
liar da confianga que lhe devem merecer
os seus resultados, tem dinamizado a ten-

déncia para introduzir no curriculum dos
cursos respectivos as nogdes tedricas que
sio base imprescindivel para a compreen-
sio da linguagem e das técnicas da esta-
Hstica.

Entre nds, os cursos de Biclogia das
Faculdades de Citncias, comportam de ha
muito uma Cadeira de Matemditica Gerais,
onde se ministram as nogbes de base com-
sideradas necessirias para a compreensio
do significado que deve ser atribuido aos
resultados do Cdleulo estatistico, nem sem-
pre ficil de aprender.

Os curses de Farmdcia, mantendo uma
estrutura inalterada desde hd cerca de 4 de-
m wcontinnam alheios & importincia

desta matéria, e, a introdugio no Suple-
mmh&ahmampem Portuguesa de uma

-monografia sobre o assunto, se é de molde

&y permific’ realizar um certo ndmero de
ciiculos esl‘aﬁl_ﬁcas, nio é suficiente para
permitir a compreensio do significado e
é-pﬁ:llﬁlﬁ‘lde dos numeros obtidos, ou
lﬂﬂ.auhnglﬂde um critério vilido de
utilizagdo.

Reformas recentes do ensing da Farma-
cia'tém lévado noutros paises & introdugio
de Cadeéiras de’ Matematicas Gerais e de
Estatistica Aplicada nos respectivos Pla-
nos de Estudos, e as cbras que focam o
assunto com a intengio de preparar os
utilizadores dos métodos estatisticos com
a base tedrica indispensdvel para .permitir
nma compreensio cabal dds|operages efec-
tuadas, tém aparecido nos escaparates das
livearias com, apreciével (ffequéncia.

SAUNDERS & FLEMING, consideran-
do que, sem formagio matemdtica de base,
nio hd possibilidade de utilizar racional-
mente a estatistica como instrumento efi-
ciente de trabalho, publicaram através da
editora The Pharmaceutical Press, a se-
gunda edi¢io do seu excelente e bem con-
cebido livro Mathematics & Statistics for
use in the Riological and Pharmaceutical
Sciences.

Considerando que da edigiio anterior foi
publicada. uma reimpressio em 1966, e
que a segunda edigio que temos presente,
é de 1971, faremos ideia da magnifica
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audifncia com que a obra tem sido acolhi-
da junto dos interessados.

Esta segunda edigio, alargada no seu
conterido, para incorporar uma introducio
As técnicas dos computadores, apresen-
ta-se como um volume encadernado, com
aprazivel capa de resguardo e X-130 pégi-
nas de execugdo cuidada, ndo s0 no exce-
lente aspecto grafico, mas especialmente
no modo correcto e agraddvel como as
expressies matemditicas sio apresentadas,
a par de uma sucessio de assuntos selec-
cionados com muito critério.

A uma exposigio clara e equilibrada das
nogbes fundamentais de &lgebra; geometria
analitica, trigonometria e cilculo infiniteé-

simal, seguem-se as nogdes funddmentais

do dominio da estatistica, com aspecto

relevante em alguns casos de interesse espe-
cial, como sejam as aplicagbes acs/ensaios)

biolégicos e bacteriologicos e anntﬂﬂﬂar
& Farmdcia, com exemplos relativos a ocor-
réncias normais relacionadas| com as ope-
ragbes industriais de fabrico,

Em apéndice, apresentam-se fabelas dn
natureza diversa, relacionadas com 08 as-
suntos expostos ac longo da obrai:

Oportunamente, e conforme os casos,
sio introduzidas as nogles fundamentais
do método de programagio Fortran, para
o calculo por computadores electronicos,
nos termos em gue os grandes complexos
industriais o vém realizando.

A linguagem usada é clara, os assuntos
sio escolhidos com critério e cada capitulo
vem acompanhado de exercicios numéri-
cos de aplicagio, resolvidos e para resolver,
a apoiar e esclarecer o texto, sempre que
tal foi julgado conveniente.

Somos de parecer que se trata de uma
obra moderna, clara e com boa exposigio,
cujo estudo & de recomendar aos que pre-
mﬂnm fazer um uso coneciente da esta-
tistica). libertando-se do empirismo de ma-
nu}ndpm de nimeros, e das dificuldades
que resnltam de um mau entendimento dos
seuspringipios fundamentais, bem como
ahda &qﬁles que desejem tomar contacto
com as modernas técnicas da informética,
adquirindo uma panordmica da evolugio
que a uha.t[st:ca. aplicada vem a realizar.

Ddmaso (zomes
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EDITORIAL

A realizagdo do 32.° Congresso Internacional de Ciéncias Farma-
céuticas e da 24.* Assembleia da Federacdo Inlernacional Farmacéu-
tica em Portugal é um ac ento de tdo excepcional relevo na
vida farmacéutica nacio sode ser considerado como o seu
' L Portuguesa se sente honrada
de congressistas de nume-
participar nos Trabalhos
para para os receber con-
ospitalidade de gque Portu-

com a presencga de w
10308 paises estran
do Congresso, co
dignamente, dentro
gal justamente se @

_ ¢a de pitoresco e de histéria,
cidade ao mesmo tem it ma, ao mesmo tempo alegre,
' 8, ¢ triste, na nostalgia dos
seus cantares, debrucad Lm ais belos estwdrios do Mundo,
de onde um dia partiram para @déscoberta da terra as frdgeis cara-
velas de quinhentos cujas quilhas sulearam os caminhos do mar des-
conhecido, que se vém juntar para es trabalhos drduos das suas reu-
nides de estudo e para os momentos agraddveis de fraterno convivio,
os nossos Colegas dos quatro cantos do Mundo.

~ U i it te-ir te da-sua chegada
Cengliieibt THBOMNBRALALI G BTt P S e

sem reservas, na oferta espontdnea da sua hospitalidade, bem-vindos

a est t;»ga m) mﬁ) El Vdias qa m-desejamos sejam
caim?’&" é@i ({faﬁ%pr % m&%&%ﬁ" as recordacdes que
tornem possivel uma novae visita a Portugal para um mais largo e
melhor conhecimento da sua terra e das suas gentes,

As pdginas que em seguida vos oferecemos sio, na sua simplici-
dade, uma prova daquilo que atrds deizamos dito: uma espécie de
apresentacdo sumdria da Farmdcia portuguesa, encarada em alguns
aspectos da sua complexa personalidade. Através destes artigos que
vos dedicamos procurou-se dar wma ideia sumdria do que é a Far-
mdcia em Portugal.




MESSAGE

AN ACT OF WELCOME

The holding of the 32nd Interiational Congress of Pharmaceu-
tical Sciences and the 24th ASsembly of ‘the International Phar-
maceutical Federation in Poftugdl=scan.event of such erceptional
importance in our natioal pharmaceutical life that it may well be
considered as its highest pEAl v o Ty 1

But it is not only Portuguese Pharmacywhich feels honoured at
the presence of such a large mumber of congressionalists from so
many foreign countries who have come here to take part in the work
of the Congress, but also the country wself which is preparing to re-
ceive them worthily, with thetradional hosmiality of which Portugal
is justly proud. e ¥ o 3

And it is in this eity of Lisbon, $6"¥ichrin picturesqueness and
history, a city at the same timé tumultuous and calm, at the same
time gay with the dazzling clarity of its seenery, and sad in the me-
lancholy of its songs, looking down on one of the most beautiful
estuaries in the world, from which one day in the fifteen hundreds
the fragile caravels left on voyages of discovery, their keels plough-
ing the unknown seas, that our Colleagues from the four corners of
the \globel hdiie come togethen for the arduous ok ofi their) meetings
for study and for pleasant moments of fraternal social intercourse.

One expressionanly comes to ming at this moment of your arri-
val — YOU ARE WELCOME. 'Weleome'to' this land “which doffers
itself to you without reserve, in the spontaneous offer of its hospi-
tality: welcome to this city where you will spend some days which
we hope will be calm and pleasant, and will leave with you such
good memories that you will want to visit Portugal again to obtain
a more ample and better knowledge of our country and its people.

*

The pages which we offer you next are, in their simplicity, a
proof of what we have said above: a kind of concise presentation
of Portuguese pharmacy, viewed in some aspects of its complez cha-
racter. By means of these articles, which we dedicate to you, we have
tried to give you some idea of Pharmacy in Portugal.




ARTICLES

PHARMACY IN PORTUGAL

ALBERTO CORREIA DA SILVA
Professor of.«the Fapﬂbyoj Pharmacy, Oporio

Pharmacy in Portugal”has 4 long history. The oldest known
document dates from the endvof the-XV century and is a letter by
King Afonso V granting Specidliprivileges to some Arab apothecaries,
eminent among them Mestre Ananias, who came to Portugal from
Ceuta. This does not mean that Pharmacy began at that time, as not
only does this document'indicate the existence of apothecaries, who,
by the way, were insiifficienteinonumber for the necessities of the
population, but some authors helieve that even in the XIV century
there were examinations<foF/apdthieéaries in Portugal.

Teaching

The teaching of pharmacy must have begun at the commence-
ment of the XVI century, in the old Coimbra University, but it was
only 'in' thet X VIIT) eentury, in 'the reign 'of King Josgé T, [that 'the
So-called Pombaline Reform really instituted it, constituing a starting
point for, af series-of, reforms- which-were to-culminate; in the time
of the Republic, in the creation of degrees in Pharmacy.

At present the teaching takes place in three Faculties belonging
to the Universities of Lisbon, Oporto and Coimbra, which afford two
types of courses, the Professional, three years, and the degree course,
five years. The plan of studies, although it has suffered various
adjustments, resulting from the progressive changes in the pro-
grammes, is out of date, being more than thirty years old. A new
plan of courses, embracing a cycle of basic studies lasting four years,
is being elaborated at present, an authentic general pharmaceutical
course, and a complementary specialization course which will pre-
pare candidates for three pharmaceutical careers — pharmacy, indus-
trial pharmacy and pharmaceutical analyses as applied to medicine.

Each of these careers is justified by a long tradition of several
decades, although owing to its recent progress, the pharmaceutical
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industry has taken on great importance in the field of the various
activities carried out by pharmacists.

The present plan of studies comprises: General chemistry, phar-
maceutical physics, botany, pharmacognosy, chemical, analyses, inor-
ganic pharmaceutical chemistry, organic pharmaceutical chemistry,
eryptogamy and fermentations, pharmaceutical technique, galenic
pharmacy, pharmaceutical industry, biochemistry, toxicology, bro-
matology, hydrology, deontology and pharmaceutical legislation ete,

For the new plan of studies a development in the basic prepa-
ration is anticipated, comprising applied mathematics, new biological
subjects, expansion of chemical preparation and new subjects, such
as economy, administration and sociology. As a complement to the
degree in pharmacy, there exists a finishing course in chemical-bio-
logical analyses, authentic specialization in analyses as applied to
medicine, the pharmaceutical degreesholder also having the possibi-
lity of taking his doctor’s degree in pharmacy, generally limited to
a teaching career, but which g¢an he extended to pharmacists not con-
nected with university life, =

As well as teaching, the Faculties carryout activities in the do-
main of scientific investigation,.wvery. numiefous being the works
published in their private reviews («Anaiswa Faculdade de Farma-
cia do Porto», «Boletim da Faculdade:de Farmacia de Coimbra») or
in the professional scientifie press, national or foreign, the subjects
treated more extensively being these of ehemical or pharmacodinamic
investigation on plants of the Pertugliesé home or overseas flora,
cellular biochemistry, microbiology, galeémic pharmacy and pharma-
ceutical technology, physico-chemical metlods of analyses, etc.

The Faculties of Pharmacy alsolend -technical support to the
pharmaceutical industry and to other industries by means of work
executed in their laboratories or by scientific and technical advice
given by their professors and assistants.

Professional Practice

Of the activitied exeréised( by pharmiacists, the most common is
that in pharmacies. Approximately 1980 pharmacies exist on the
mainland of Portugal serving a population of about 10 million, spread
all over the country, but much more densely in the principal cities,
Lisbon, Oporto and Coimbra. Besides the pharmacies, there exist
in rural districts so-called first-aid posts «postos de Medicamentos»
which are dependent on pharmacies existing in places not far distant,
and whose functions are limited by law, no preparation of drugs
being allowed to be made in them. The existence of these posts has
been the object of much criticism on the part of pharmacists and
professional organizations, although from the practical point of view,
it must be admitted they have come advantages.

The property of the pharmacies is exclusively the pharmacists’
so that the respective charter can only be granted to pharmacists or
to co-partnerships or joint-stock companies if all the partners are
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pharmacists. On the other hand, not more than one charter may be
granted to any one pharmacist or company, nor may any pharmacist
belong to more than one company or belong to one and be the indivi-
dual proprietor of a pharmacy at the same time. Therefore, as far as
concerns the ownership of the pharmacy, the principle on which
Portuguese law is based is that which, in pharmaceutic law, it is the
custom to call prineiple of indivisibility between the ownership and
the management.

Portuguese legislation considers that the function of preparing,
storing and distributing medicines to the public is of public interest,
as a hygienic activity (*) laying down the principle that this duty is
incumbent on the pharmacist. No pharmacy may, therefore, accord-
ing to the law, work without a responsible pharmacist, who carries
out and permanently assumes the exercise of its technical manage-
ment, which must be guaranteed by the pharmaceutic owner.

Pharmaceutic practieé is regulated by legal dispositions forming
part of the law of tht_a;.%ﬁﬁieg--@f;@rmacy, revised and published
relatively recently and by“the Peoutological Code, included in the
same law, which establishés thai the;pharmacist is cat the service of
public health and shetld thereforesconsider that the professional
mission to which he is dedicatéd demands his entire devotion to the
sick, whatever category or social position they may belong to» and
that, within the limits of his’knowledge, the pharmacist «should
dispense help to any péers ‘iminent danger, if medical help cannot
be immediately givenn, ifi.the\same Way being obliged to lend his
aid and to collaborate”dctively iny State initiatives aiming to protect
and preserve public healfii, eonitribtiting with all the means within
his power to the diffusion of"the"knowledge of hygiene and health,
more especially in rural districts». Besides other duties, the Deon-
tological Code imposes on all pharmacists professional secrecy as a
matter of moral and social interest.

As well as the function of preparing, storing and distributing
medicines, the law establishes that it-is also incumbent’on the .phar-
macist-to'earry-out-analytieal’ deeisions on ‘medicines ‘and" physico-
-biological analyses, that is, analyses applicable to medical practice.

Im) spite | off theylegal) dispositions neferved jto]and ©thers which
may be considered as a protection for pharmacy, the pharmacist in
a pharmacy is not in an easy position at present and, as a conse-
quence of many causes, among which bulks large the extreme indus-
trialization of medicine and the measures taken by the State in
matters of social prophylactics, the pharmacy situation still causes
anxiety to professional managers and to the state organisations most
directly in touch with the problem. Many of these problems have

-

(') In Portugal, in accordance with legislation in force, pharmacies
supply the publie, apart from medicines and medical substances, only with
products for the purpose of hygiene and prophylaxis, dietetic, optic, acoustic
and prosthetic products in general, as also Phytochemistry products when
presented in suitable packages.
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been profoundly analysed by national pharmaceutic congresses which
have been taking place for some years, under the name of Portuguese
Pharmaceutical Tours (Jornadas Farmacéuticas Portguesas) in the
three Portuguese university towns with the presence of a large num-
ber of pharmacists. But so far no really efficient measures have been
taken, at least, not measures of a general or official character, which
might effectively influence the critical situation of the pharmacy.

Another section of pharmacy which in Portugal has seen in
recent decades a notable development is that of the pharmaceutical
industry. A very important part of the medicine consumed in the
country is produced in Portugal and although some of the laboratories
existing here are foreign, the national laboratories have experienced
a great devell:rpment and may be considered as cccupying an impor-
tant position in the national industry, producing high quality medi-
cines which, although on a relativelykeduced scale, can be found on
foreign markets. The criticism which has been Jevelled at the natio-
nal pharmaceutical industry igfthatit does not show great originality
in the products it prepares,, Mth, W contse, some exceptions. Labo-
ratories are on the whole well“installed; possess modern equipment
and are endowed with quitessatisfactory i;aﬂtml systems. Some of
the national laboratories have gone iSo fat.as to voluntarily solicit
the inspections of their i tions by foreign state departments,
such as the Food and Drug dmimsﬁtﬂ%lﬂn which approved them,
sometimes after some modifications Syhieh wgrie indicated to them.

The hospital pharmacy $has alw tEg!at” ‘sl marked progress in
recent vears, being provided ¥ icated professionals on a
good technical level, periodical ErD iug study sessions and con-
ferences where technical and seien problems are discussed with
great competence.

Some installations are well equipped and carry out, in the teach-
ing hospital, for example, functions of great responsibility and im-
portance.

(An appreciable number, of Portuguese pharmagists, devotesthem-
selves-to 'clinical’ ‘analyses. in' the 'servicecof hosplta’ls ‘in- ‘official
laboratories of hygiene and public health, or privately, in their own
laboratories.( The (furetionsythey (carry -out im) this¢sector (haye been
recognised and praised by the sanitary authorities, even at minis-
terial level, undeniable services being rendered by them in the sani-
tary coverage of the country, as regards analyses as applied to me-
dicine. The practice of analyses is not, however, properly regulated
and the medical analysts have for years developed a resistance against
the recognition of the legal competence of the pharmacist in this
domain, in spite of there being dispositions in the legal diplomas
permitting the practice of these analyses by pharmacists. There not
being a sufficient number of medical analysts to ensure these ser-
vices all over the country, especially in rural districts and in pro-
vincial hospitals, it is to the pharmacist that we owe at the present
moment (and possibly for a long time to come) the functioning of
laboratories of analyses away from the large centres. Therefore it
must be concluded that there exists in this respect a kind of pro-
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tection or discrimination in favour of the doctor, which is inexplicable
and, in many aspects, flagrantly unjust.

Portuguese Pharmacopoeias

Numerous Pharmacopoeias have been published in Portugal since
1704, the year in which the Lusitanian Pharmacopoeia (Farmacopeia
Lusitana) appeared, the first Pharmacopoeia pblished in our country,
produced by an apothecary monk belonging to the Royal Monastery
of Saint Cross (Real Mosteiro de Santa Cruz) in Coimbra.

In 1794 the first official Pharmacopoeia was published and only
in 1876 the first Portuguese Pharmacopoeia (Farmacopeia Portu-
guesa) in the present sense of the term.

The Farmacopeia Portuguesa at present in force is the fourth,
the second edition of which was published in 1946. With the crea-
tion of a Permanent Committeesof the Portuguese Pharmacopoeia
(Comissdo Permanente da Fatmacopeia, Portuguesa) there began a
new epoch in the histor¥ of Pharfacop@eias in Portugal, from which
resulted the publicatioh’ of.an extensiveé supplement to the Pharma-
copoeia, in loose leaf system and up-tosdate, at present in force.

The Committee of the Farmacopoeia has, besides this, other
functions, having very recently,dn 1971, edited the National Galenic
Formulary (Formulario Galéuico'Macional) in two volumes, the ela-
boration of which is due to the Commiittee itself, and which represents
a great step forward to-thé advamtage of public health and to the
prestige of the pharmaceutic profession and the pharmacist in the
pharmacy, it now being up to the pharmaceutical class to profit by it.

Professional Organization

~The organization which. is in, charge of-the study andidefence,
inits moral, scientific, ‘economic and'social aspects, of the professional
interests of degree-holders in Pharmacy, is the National Syndicate
of Pharmacist§ (Sindi¢ato Neeional dé3 Farmacéuficos) This organi-
zation succeeded (and continues to use officially, as sub-title, its
name) the old, illustrious Lusitanian Pharmaceutic Society (Socie-
dade Farmacéutica Lusitana) founded 136 years ago, and which,
for about a century, presided over the destinies of Portuguese Phar-
macy. To this old Society the country owes notable services in the
field of public health as it was by its initiative that the first chemical
toxicological, bromatological and hydrological analyses, analyses of
minerals and metal alloys, the study of plants and drugs of Portu-
guese continental and overseas origin were made in Portugal.

The National Syndicate of Pharmacists (Sindicato Nacional dos
Farmacéuticos) with headquarters in Lisbon, with a regional depart-
ment in Oporto, recently underwent an appreciable transformation
with the publication of a new statute, defined in the report which
preceded the legal diploma in which it was published, in the follow-
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ing terms: «if it is agreed that Pharmacy as an institution embraces
in its essential structure high moral and social values, from this it
follows that the pharmaceutical practice implies the interest of the
community in such a way that there arises the imperious necessity
of the existence of a discipline and a control corresponding to the
value in question. It is precisely these disiplinary aspects that the
new diploma aims at, as its legal structure is very similar to that of
the Orders, it being anticipated shortly that the Syndicate will be
transformed into the Order of Pharmacists.

The practice of pharmacy is permitted only to those pharmacists
enrolled in the Syndicate, which carries out its functions through
the following bodies: General meeting, management, watch com-
mittee, disciplinary committee.

The Syndicate has departments dedicated to definite branches
of specialized pharmaceutical practige,as analyses applicable to me-
dicine, pharmaceutical industryghoespital pharmacy, etc. which work
with advisory bodies of the management. = &

Of the disciplinary bodigs, thé-Disciplinary, Higher Council (Con-
selho Superior Disciplinar)/is presided ovep-by a judicial magistrate.
Among other functions, ther'Syndicate exercises a cultural action
through finishing and modernizing |@ourses, the publication of re-
views and books, consulting serviecs, organization of lectures etc.

Pharmaceutical Press

In the course of more tham ‘@dentury numerous Portuguese
pharmaceutical periodical publications have appeared, among them
one which is considered among the oldést pharmaceutical reviews
in the world, the Journal of the Lusitanian Pharmaceutical Society
(Jornal da Sociedade Farmacéutica Lusitana).

At present the following periodical pharmaceutical publications
are issued in Portugal:) ¢Revista Portuguesa de Farmicia, «Anais.da
Faculdade de’ Farmacia' do Portoy,  ¢Boletim' da' Faculdade-de Far~
mécia de Coimbran, «Eco Farmacéuticop, «Boletim do Grémio Nacio-
nal das Fammiciass] ¢Boletim(de) Informacip) do Sindicato Nacional
dos Farmacéuticos». The first three publications are of a technical
and scientific character, publishing original works of scientific inves-
tigation, conjoint revisions, scientific lectures etc. The last four are
of a professional character, but sometimes broaching technical
problems.




SOME NOTES ON THE ORIGINS AND DEVELOPMENT
OF PHARMACY IN PORTUGAL

ALBANO PEREIRA JR.
Director of the Faculty-of Pharmacy, Lisbon

As everywhere elsej Pharmacy a8,a part of the empiric art of
healing, amalgamated avith incipient-Medicine, Surgery and Nursing,
must have made its appeaiatice-inthis.area of the westernmost part
of Europe, which hag been Portugal,sinee the 12th century, in such
a remote period that it i§ impossible to.say exactly when.

Its development, must hav&yun parallel to the sociocultural de-
velopment of the populations. Being an art restricted at first to the
family group and themwidened to the tribe, the chieftain or patriarch
was no doubt the sole pérson oriat Teast the person better acquainted
with the means of presérving of reStoring health. Based on notions
gradually enriched and tmtﬁtj,onaﬂy’"handed down throughout the
centuries, the art of healing must Rave become little by little a social
function, and was for many centuries an exclusive attribute of the
ministers of religion.

The first inhabitants of the Peninsula we know of — outstanding
among them being the Iberians, the Celts and the Celtiberians and,
according 1o Jatér) sources; the, Liisitanians ~~heldya Taagical yview of
disease and possessed already some rudimentary therapeutical know-
ledge derived from experience. : ey i

Our cpolythéistic ancestors, the Lusitanians ‘who belleved in the
forces of Nature, worshipped the woods, the wind, the promontories,
the rivers (Tagus, Mondego, Lima), the stars and the moon. The altar
for worshipping this latter planet was the hill of Sintra. The medi-
cinal waters which abounded and still abound in the territory were

the basis of the treatments they practised in that harmonious envi-
ronment.

It is likely that contact with the Phoenicians from Tyre who in
the 31th century B.C. began to appear in the Mediterranean and
Atlantic shores of the Peninsula enabled the local populations to
derive some benefit from the more advanced culture and knowledge
of the people to which we are indebted for the marvelous inven-
tion of the alphabet. Later on, the same happened through the in-
fluence of the Carthaginians, Phoenicians from Carthage.
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The same could be said perhaps of the Phocian Greeks who, in
their search for tin, set up settlements in some points of the littoral
— namely the mouth of some of the most important rivers of the pre-
sent Spanish territory —it being probable that they had at least
trade-contacts with the west of the Peninsula.

After 25 B.C. Lusitania, after more than a century and a half of
heroic resistance and finally overrun and converted into a province
of the Empire, began to receive the influence of Roman civilization,
including the art of healing. Gradually some reflexes reached it of
the teachings of Asclepiades, Celsus, Menecrates, Andromache (all of
the 1st century B.C.), Pliny and Dioscorides (1st century of the
Christian era) and later on, in the 2nd century, Galen, the greatest
name in Pharmacy and whose influence is-still felt.

Despite the Barbarian invasions.n later times, it may be said
that both in the art of healing afid in other aspects of Graeco-Latin
civilization the retrocess was not very marked.

Indeed, after more than four ctentutiessof uinbroken Roman do-
mination Lusitania was ocenpied in 441 @€*far as the south bank
of the Douro by the Alanj, andymetih-of that river by the Vandals
and Suevi, the latter choosing BracarasAugiista (modern Braga) as
capital of their kingdom, and the formeér erossing over to North Africa
in 418. A Visigoth army under Roman orders destroyed the Alani to
a man, There remained only the"Suevi'when the army retreated, and
they soon occupied the wholg-of Tasitaniary,

The domination of the Stevi swas ratRer long; it did not end
until 585, when they were defeated bysthe armies of Leovigild, the
Visigoth king, in battles fought in the wicinity of Portu-Cale and
Bracara Augusta. In the kingdom of the Suevi there was considera-
ble cultural advance partly due to the influence of Martinho, Bishop
of Dume and Archbishop of Braga, who died in 579 and was later
made a saint (S; Magtinho de Dume). Meanwhile, the Byzantines
established 'themsédlves in! the! séuth!of the Péninsula. 1CC1

When the Suevi and, later on, the Byzantine troops were defea-
ted, the whole|Penifisula fell andes Visigothic, domination (until the
beginning of the 8th century.

In the early Tth century, Isidore of Seville (560-636), later cano-
nized, produced his famous Etymologies, a compilation of existing
classical knowledge, including the art of healing.

Incidentally, in the early Middle Ages, in the Iberian Peninsula
as in the rest of Europe, the art of healing was predominantly or
even exclusively practised in monasteries. Some of the monks cul-
tivated a literary genre generically known by the name of «hortuli»
__ texts which deseribed the medicinal properties of botanical species.
Outstanding in this field were the Benedictine monks, who made
extensive use of vegetal species (the simples») in the preparation of
drugs. The Benedictine monastery of Montecassino (Italy) — where
in the 6th century Cassiodorus gave inception to the study of the
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Graeco-Latin medical codices and much later, in the 11th century,
Constantine the African began to translate the Arabe medical texts
into Latin — became celebrated in this respect. In the Peninsula, the
first Benedictine monasteries seem to date from the 10th and 11th
centuries: Sahagin and Santa Maria de Ripoll, in Spain; and Rates,
Santa Justa de Coimbra and Vimieiro, in Portugal.

In 711 the Arabs crossed the Strait then called of Hercules and
won the battle of Crisus; two years later they had overrun the whole
of Hispania, with the exception of the mountains to the northwest.
There followed their long politico-administrative and religious rule,
whose last stronghold, Granada, fell only in the late 15th century

(1492), but their contribution to the progress of the art of healing
was tremendous,

Like the Christian m
spreading of the medical 4
Their intluence was ev,
to the West knowleg
Hebrew civilizations. |
kable medical science
the works of Hippocrates, Dioscori
there when they migrates sia

The Arabs, howx;w did’
they received or assiriléted ire

0 the Arabs contributed to the
eutical knowledge of Antiquity.
AChing because they transmitted
indu, Chaldaeo-Assyrian and
spread in the West the remar-
ian Christians, well versed in
8'dnd Galen, transmitted to them

after the schism,

thore than communicate the culture
ate ymeother. peoples, however important
mere transmission would®he' in-ifself."They greatly contributed to
the advance of pharmaceatical seiencg, and it may be even asserted
that it was chiefly ‘from the Iberian Peninsula that Arab culture
radiated to the rest of Europe after the 8th century.

Outstanding among them were Geber or Jabir (Abu Mugca Sébar
Acufi), a notable alchemist of the 8th century considered to have
been a pioneer in the field of chemistry for the discoveries ascribed
‘Ao him: the nittic and, sulphuricracids, and[a uawe,gi_g};—lg tragtion of

, Lhe

‘arsenic-and' antimony from' the'respeétive sulphidet reparation
of lead carbonate; the description of steel manufacture; the obtain-
ing of acetic jacid (through (the distilldtibnl Of Vihegars the dyeing of
cloth and leather. His famous work «Summa Perfectionisy may be
considered the first treatise on chemistry;

Rhazés (Abu Becre Muhdmade ben Zacaria Arrazi), alchemist,
philosopher and physician of the 8th and 9th centuries, who was the
author of two medical encyclopaedias which for a long time were
adopted in Europe as textbooks for teaching; his «Treatise on Small-
pox and Measles» contains the first exact description of smallpox;

Jodo Mesué (Abu Zakaria Idhia ben Macuia), a Christian Arabe
of the 8th and 9th centuries, strongly influenced by the Nestorian
school, physician to the celebrated Caliph Harun and to his six imme-
diate successors. His most important works in the field of Pharmacy-
and Medicine were the «General Pharmacopoea» and «Great Compi-
lations of Medicine», which were widely known and even translated
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into Latin., He translated into Arabic Greek, Syrian and Persian
scientific and literary works.

Albucasis, in 980, in his treatise «Liber Servitorisw», described
the distillation of water and also that of wine and vinegar to obtain
aleohol and acetic acid respectively.

Avicenna (Abu Ali al-Huceine ben Sina, or simply Ibne Sina),
in the year 1000, in his extremely famous work «Canon of Medicine»,
which became rapidly popular in Europe and was adopted as a text-
book in the uiversities until as late as the 17th century, devotes part
of it to simple and compound medical drugs; he was the first to
whom the idea of applying a golden or silvery coating to pills
occurred.

Also the work «De Simplicibus», by Serapido the Younger,
which appeared in 1050, was a manual ccrnsulted throughout the
Middle Ages.

Avenzoar (Abu Maruaned hert Zﬂ?ﬂ tﬁ' just ‘Ibne Zehr) (1073-
-1162), an Andalusian / Arab whe' lwed 1 Seville, the author of
«Teisir», studied the composition ~of _medicall drugs and was an
opp[:-nent of polypharmacy, +His disciple Averroes (Abu Alvalide
Muhamade ben Ahmad ben Mithamade ben Rox, or simply Ibn Roxd)
(1126-1198), born at Cordova and wylio died at Marrakesh, besides
having been a magistrate and a philosopher and commentator of
Aristotle, was also versed ingmedicine am.tm_mmpamtmn of medical
drugs. He wrote the treatisaf«Colligety =

Maimonides (Moxeh Ben Maymon) {id85-1204), born at Cordova,
though a Jew by ancestry and beliéf;awas,“besides a philosopher and
a theologian, one of the most remarkablé experts in the art of healing
in the Arab world. Qutstanding among his writings are «Aphorisms
of Medicinen, a treatise on hygiene and dietetics, and the text of a
highly ethical and impressive oath for «physicians» and «apotheca-
ries on entering their professions.

In the ymidst 13tH centuryy Ihn el Baytar, deseribed, more jthah,
1,400 drugs of vegetal origin.

We would think that the above-mentioned names are the most
representativecof the ‘development -attained' by<the Arabs.in' the art
of healing.

It is true that the brilliance of Arab cultural centres in the East
was of comparatively short duration, though Baghdad was not con-
quered by the Persians until 1258. However, as they waned, their
counterparts in Hispania grew brighter, with the spreading of the
fame o fthe Schools of Cordova, Seville and Granada, whose influence
was felt not only in the Peninsula but also beyond the Pyrenees,
chiefly in the Schools of Montpellier and Salerno.

It may be said that, at cultural level and especially in the art of
healing, the Christian monasteries and the Arab Schools were the
centres which contributed most to the enrichment and spread of
knowledge. Thus, after the 10th century, Arab texts were translated
into Latin in the Benedictine monastery of Santa Maria de Ripoll
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and elsewhere. In the 12th century, the Archhishop of Toledo,
Don Raimundo, created a school for the translation of classical scien-
tific texts —a work in which, in true ecumenical fashion, there
co-operated Arab, Jewish and Christian scholars. It was at this school
that Gerard of Cremona translated into Latin the «Canon of Avicenna
and several texts of Rhazés and other Arab authors.

This explains why in the last centuries of the Middle Ages the
whorks of Galen and Avicenna's «Canon» were the basis of the pro-
fessional training of both pharmacists and physicians.

Still in that period of history, an art of healing derived from
multiple sources was widely practised by the common people — Pre-
-Roman magical medicine, popular Graeco-Latin medicine, the cult
of miracle-performing saints and-Arab-Oriental medical astrology.

Reference should also be made to a medical literature we could
likewise label as popular sint:e ifraimed at the spread of elementary
therapeutical precepts. @\ good example is the «Thesaurus Paupe-
rum», by Petrus His mm, a Pmituguase physician and priest born
in Llsban around 1220, one,of the. great@t scholars of his time, Arch-
bishop of Braga and ddctorite: Gregory X, to whom he succeeded on
the pontifical throne in1276" apidér fhe name of John XXI

In 1139 the former Portucalensian County became independent.
The new kingdom jually increased in territorial size and by 1250
had defined its penmsular‘ limits;by reconquering territories which
had been under Arall fule™for, manyseenturies. In those territories
pharmacy was, no doubfiipractisedsatithe very highest level of the
time, and very probabTy Ag.an activity already independent from
medicine since in the Baghdad Sehool, of Moslem origin, the sepa-
ration of the two great branches of the art of healing probably
occurred prior to the invasion of the Peninsula ().

It would seem likeiy, therefore, that Pharmacy was already a
differentiated profession in the reconquered territories when the Por-
tuguese nationywas founded. Though-there is lack of decumentation
which' states-itlelearly,' al passage from the text' of dhe ‘«Laws'of the
Seven Parts» (13th century) by Alfonso X, the Wise, king of Leon
and Casnle, tevealsthat Pharmacy and Medlcme were plready unmis-
takably differentiated: «apothecaries who give men scammony to eat
or drink, or any other strong medicine except by order of the phy-
gicians ...»

So far, no legislative documents prior to the mid-15th century
and which expressly refer to the pharmaceutical profession have
been found in Portuguese historical archives. But, as we pointed out,
it may be concluded that throughout that period Pharmacy in Por-
tugal was on the same level as in the other (Christian and Arab)
Peninsular kingdoms and even in the rest of Europe. Indeed, it would

(') Mofioyerro, A.— Codigo de Deontologia Farmaceutica, H — 13, Ed.
Fay, Madrid, 1955.
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find itself constrained by necessity as a result of the great periodical
epidemics that swept the kingdom, of the wars the country was
forced to fight and of the minute preparations for the overseas ex-
pansion outlined in the first half of the 14th century with the voyage
to the Canary Islands, resumed in 1414 with the first expedition to
Moroceo and with the settlement in Ceuta, and, in 1427, with the
discovery of the Azores.

In 1449 there appeared the famous chart of privileges issued by
King Afonso V granting to all pharmacists the same rights of nobility
accorded to physicians, and thus given to reward the merits of Master
Ananias and other Arab apothecaries who, at the instant invitation
of Prince Henry the Navigator, had come with him from Ceuta in
1438 to establish apothecaries’ shops and teach their art at the re-
quest of the 1st Duke of Braganza, Dom Afonso, after the great pla-
gue epidemic which, coming from North, Africa, appeared in this
country in 1414-15 and claimed many IIV&B, mcludmg Queen Philippa
of Lancaster,

This fact confirmed the Afah omgms of Portuguese Pharmacy.
The document further reveals“that the teachmg; of Pharmacy at the
time was tutorial in type and conduéted in.the apothecaries’ shops
themselves.

In 1461, the same monarch Afonso 'V enacted a law regulating
the pharmaceutmal profession .in Purtugal and granting to pharma-
cists the exclusive right of ‘preparving) and.dispensing medical drugs
in these precise terms: «that‘no. one élse’may sell medicinal prepa-
rations to the people.»

The first known apothecary’s charter dates from 1515. However,
long before then apothecaries-must have been subject to examina-
tions, as in the case of physicians —in 1392 King John I had enacted
a law whereby no man or woman could practise Medicine without
undergoing an axamination.

I the Regulations| of the Chiefi Medical @uthority jinjthe King+
dom, enacted by King Manuel I in 1521, it is expressly stated that
no apothecary maysetjup.a shop or engage in his profession without
prior examination-by ‘the Chief‘MedicalcAuthority, the'Court-Physi-
cians and the King's Apothecary. The Regulations of the Lisbon
Apothecaries, enacted by King Sebastian in 1562, textually determine
that «no person may be an apothecary or have an apothecary’s shop
without holding a certificate for the purpose.»

From at least the 13th century to the 19th the Chief Medical
Authority wielded the highest powers in the field of public health.
His duties were a combination of those of the modern President of
the Medical Association and of the Director General of Health.
He presided at the examinations to which medical doctors and phar-
macists were subjected and supervised their activities.

The great voyages and geographical discoveries of the Portu-
guese explorers and the studies of the pharmacists, physicians, natu-
ralists and scholars generally who accompanied them or settled in
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the newly discovered eastern and American regions contributed to the
growth and development of Pharmacy and Therapeutics in Portugal.
The result was the knowledge and the coming to Europe of valuable
exotic pharmaceutical drugs. Together with, the coveted spices, the
ships of Vasco da Gama brought over many of those products, des-
cribed by Alvaro Velho (*), who sailed with the fleet in the capacity
of «reporter» at that time (1497-1499).

The pharmacist Tomé Pires — factor of drugs successively at
Cananor, Cochin and Malacea, and finally ambassador of King Ma-
nuel I at the Court of Pekin from 1512 to 1516 — describes in his
«Suma Oriental» (*) and in his Letter to King Manuel I (*) about
thirty important drugs. The same may be said of Duarte Barbosa
in 1516 (¢).

No less valuable-was the contribution of the pharmacist Siméao
Alvares, factor of drugs at:@ea, ifithis «Enformacion, written between
1456 and 1458 (*), where he deseribes many pharmaceutical drugs
and clears up 1mp0rtant pro‘blt‘-:nm lfke that of the nature of «white
peppery.

The major work i this ﬁeld, and no doubt the most important
one in the whole world in the 15th seentury about eastern drugs, is
that produced by Gareia de Orta (%), ptlbllShcd in 1563 and later trans-
lated into Latin, Spanih, Frerch, Ttalian and English. Fifteen years
later (1578) there appéﬁ:ﬂ;ﬁ;i ‘als@ atfiimpertant treatise by the Portu-
guese naturalista Crmﬁév'ﬁﬂ da (‘I ta.(*); based on the work of Garcia
de Orta. A

Non-specialist contrlbutapns Whlch however, had great infor-
mative value were those of Joio de Barros and Diogo de Couto in
«Décadas da Asiaw», Gaspar Correa in «l.endas da India», Fernio Lo-
pes de Castanheda in «Histéria do Descobrimento e Cc-nquista da In-
dia pelos Portugueses», Ferndo Mendes Pinto in «Peregrinacio» and

() Kivaro Velho LL Roteite’ da Primeira’ Viagem' dé- Vaseco da Gama —
With notes by A. Fontoura da Costa — Published by the Agéncia Geral do
Ultramar, Lisbon 1960.

(*) Silva, Pedro José — Elogio Histdrico e Noticia Completa de Tomé
Pires — Gazeta de Pharmacia, nos. 7 and 8 (1868).

(*) Cortesdo, A.— The Suma Oriental of Tomé Pires and The Book of
Francisco Reodrigues, vol. II — Hakluty Society, London, 1944.

(*) Duarte Barbosa — Livro em que D4 Relagio do que Viu e Quviu no
Oriente. With notes by Augusto dos Heis Machado — Published by the Agén-
cia Geral das Colénias — Lisbon, 1946.

(*) Jaime Walter — Simfo Alvares e o seu rol das drogas da India —
Studia, No. 10, pp. 117-149 — Lisbon, 1982.

(") Garcia de Orta — Coloquios dos Simples e Drogas e Cousas Medici-
nais da India — Impr. Joannes de Endem — Goa — 1563,

(*) Cristévao da Costa— Tratado das Drogas e Medicinas das Indias
Orientais — Impr. Martin de Victoria — Burgos, 1578.
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even the 'great epic poet Luis de Camdes in «The Lusiads», not to
speak of many others.

Amato Lusitano, the famous Portuguese physician who treated
Pope Julius III, was amongst the first in Europe to introduce in the-
rapy exotic drugs from the East and Brazil.

In the reign of King Sebastian (1568-1578), Pharmacy began to
be taught at the University of Coimbra under the name of «Faculty
of Apothecariesr and grades were defined for the respective students.
The Regulations for Physicians and Apothecaries of 1604 confirmed
these grades and determined that those who intended to become Phar-
macists should study Latin; only after that and after a period of train-
ing could they sit for examinations conducted by two lecturers in
Medicine and two apothecaries nominated by the Rector of the Uni-
versity.

Until 1656 prescriptions were written imyLatin. In the prepara-
tion of medical drugs Portuguese.pharma¢€ists, for the most part, con-
tinued to resort to «Dispensatériosywwritienwin\ Latin. In the early
18th century, however, therg bé€an 1o appearspharmacopoeias written
in Portuguese. Being published by private dmitiative without any
official character, apothecaries were hot, under the obligation of acting
on them, though their publication continued to require adequate au-
thority, including royal permiission: . ¥ g

It was certainly not by mepe €hange-thatyin the early 18th cen-
tury (1704) the first of the series-wa$ a &«Pharmacopoeia Lusitana —
Método pratico de preparar e compor of medicamentos na forma
Galénica com todas as receitas mais usuais» (Pharmacopoeia Lusitana
— A Practical Method of Preparing Medical Drugs in Galenic Form,
with all the more usual prescriptions) — a famous work by Dom Cae-
tano de Santo Anténio, monk of the Order of St. Augustine and Apo-
thecary first of the Royal Monastery of Santa Cruz, at Coimbra, and
latet of 886 Micentde Fora(inm hisborn 1 a0 Harmse 7

There were three editions of this Parmacopoeia: 1711, 1725
and 1755. |} 1 dos E 1 9 1

Besides that original work, in 1713 the same Apothecary-Friar
Dom Caetano de Santo Antdénio translated from Latin into Portu-
guese the «Farmacopeia Bateana» containing almost eight hundred
drugs derived from the practice of George Bateo, Physician to Char-
les II of England. Of this work there appeared in 1763 another edi-
tion greatly enlarged by an anonymous professor supposed to have
been Dom Anténio dos Martires, who taught Pharmacy at Coimbra.

In 1772 there appeared in two volumes the «Farmacopeia Dog-
matica — Médico-Quimica e Tedrico-Pratica», by Father Jodo de Jesus
Maria, of the Order of St. Benedict, Pharmacist and administrator of
the apothecary’s workshop of the Monastery of Santo Tirso,

Of this same Benedictine friar-pharmacist there exists an inte-
resting still unpublished manuscript dated 1777 and bearing the title
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«Histéria Pharmacéutica das Plantas Exdticas, seus Produtos, Natu-
ralidades e Virtudes» (*).

It is our belief that these factos clearly show and reassert the
contribution of the pharmacist friars to the development of Phar-
macy in Portugal in the 17th century.

In 1716, already after the publication of two editions of the «Far-
macopeia Lusitana» and one of the «Farmacopeia Bateanaw, there
appeared the «Farmacopeia Ulyssiponense — Galénica e Chymicay,
by Joao Vigier, Court Apothecary.

In 1735, another Court Apothecary, Manuel Rodrigues Coelho,
published in two volumes the «Farmacopeia Tubalense Chimico-Ga-
lénica», of which there were new editions in 1751 and 1760.

In 1766 the «Farmacopeia Portuense» was published, the author
being Rodrigues Portugal.

In 1785 there appeared the «Farmacopeia Lisbonense — Coleccio
dos Simplices, Preparag6esve, Composicies mais Eficazes e de Maior
Uson, by Manuel JoaquimnvHenriqiies de Paiva, a second augmented
and corrected edition heing printed. in'1802.

The end of the/18tH century anarked the beginning of a new era
in the development of Portuguese Pharmacy, with the publication
in 1794 (in the reign of QueenyMaria I) of the first Official Pharma-
copoea to serve as a standard for national pharmacists — the «Phar-
macopeia Geral para o Reino e Dominios de Portugal». It remained
in force for over forty yéars, as‘6nly ifr 1835 (in the reign of Queen
Maria II) was it superseded by the%Cddigo Pharmacéutico Lusitano»
(the second official phatacopoeia). The latter, in sucessive editions,
was valid until 1876 (reign of King Lufs), when the «Farmacopeia
Portuguesa» was published — the third official pharmacopoeia, a re-
markable work at the time and which remained in force until 1936.
In this year there appeared in up-to-date form the «Farmacopeia Por-
tuguesa IV, with a second edition in 1945 which is still in force with
the respective Addenda permanently;augtiented through, tHe perio-
dical regular publication 'of ‘new moriographs.

Though, a Pharmacopoeia was officiallv adopted in the late 18th
century;ithere ¢ontinued tolappear! forisamie decades bihers published
by private initiative which, by supplementing it, surely contributed
to a better performance and progress of pharmaceutical activities.
Thus in 1805 the Court Apothecary Antdnio José de Svusa Pinto
published a «Farmacopeia Chymica, Médica e Cirtirgica» describing
simple and coupound drugs, their virtues, mode of preparation, doses
and diseases to which they were applicable.

In 1819, and for the exclusive use of the Navy and the Army, a
«Pharmacopoeia Naval e Castrense» was officialized, in two tomes,
corresponding to the modern Formularies of the respective Pharma-
ceutical Services.

(") Rosendo, J.— Farmacopeias Portuguesas, 1 — 14, Lisbon (1952).
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In 1833-34 there appeared, also in two volumes, a «Pharmacopeia
das Pharmacopeias», by B.J.O.T. Cabral. Being in a way a repository
of all the pharmacopoeias then in existence with the exception of the
Portuguese official one, it had great importance and constituted, so
to speak, a Comparative Study of Pharmacopoeias, a discipline which
is still embodied in th= structure of the teaching of Pharmacy in
Portugal.

As regards pharmaceutical education, parallel to the university
one instituted, as said above, in the 16th century there survived
always another predominantly practical one in the line, so to say,
of the school of Master Ananias, and taught in the workshops them-
selves on a tutorial basis. The charter of approval in this type of
education had also to be issued by the Chief Medical Authority.

In the early 18th century four posts of visiting and examining
apothecaries were created for thefjury oftexaminations held in the
«Fisicatura». One of these posts§ was«filled bythe King’s Apothecary
who, since the Regulations of 1521, ‘was“the examiner of the Court
of the Chief Medical Authority,Dhese-posts still existed in the early
19th century and disappeared-atitomatically-with the final abolition
of the «Fisicaturan. et _

In 1772, during the government of the Marquis of Pombal, the
University was reformed but the new  statutes did not favour the
teaching of Pharmacy, whigh Waas considered subordinate to Me-
dicine. S —~INY :

Ten years later, when the WEisicaturasMor» was replaced by the
«Junta de Proto-Medicato» (board of ‘doetors in charge of the Health
Board), the latter, assuming the functions:of the former, became
a court.

In the same year when the first legal Pharmacopoeia was pu-
blished (1794), the Intendant Pina Manique instituted at the «Casa
Pia» of Lishon the teaching of Pharmacy on the same lines as at the
Univensity ‘of Coimbra. 1eY r 111

In 1809 the «Junta de Proto-Medicato» ‘was extinguished and the
«Fisicatura-Mdéry was-restored. In. thejfollowing year a ‘Regulation
for its delegates was published, new articles being ‘intreduced’as to
examination procedure for Pharmacists.

In 1824 a chair of Chemistry was created at the Lisbon Mint,
and many pharmacists anxious to improve their knowledge began to
attend it. In its turn, the Sociedade Farmacéutica Lusitana, imme-
diately after its foundation in 1835, launched an energetic campaign
to unify the teaching of Pharmacy and improve its standards. The
result was a reform in 1836, enacted by the Minister of the Realm
Passos Manuel, who founded Schools of Pharmacy attached to the
Medico-Surgical School of Lisbon and Oporto. In 1842 a Medico-Sur-
gical School was created in Goa, including the teachning of Pharmacy.

The duality of the courses (1st and 2nd grade pharmacists) con-
tinued, however, until 1902, when under the reform of the Minister
Hintze Ribeiro the teaching of Pharmacy was unified, the prepa-
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ratory courses requiring a prior Higher Lycée Course or the General
Course followed by three years of pharmaceutical practice, and also
the Courses in General Chemistry, Analytical Chemistry and Botany,
taken at the Faculty of Science or at the Polytechnic Schools. The
Course in Pharmacy proper was spread over two years and included:
Natural History of Medical Drugs, Pharmaceutical Chemistry, Phar-
maceutical Technique, Toxicological Chemistry, Bromatological Che-
mistry and Analysis of Medical Drugs. Approval was through a gene-
ral qualification examination.

Another reform enacted in 1911 introduced a 240-day training
period in hospital pharmacy and increased the scope and duration of
the course, while allowing of admittance solely with the General
Lycée Course.

In 1915 Schools of Pharmacy became autonomous, and three
years later, through angﬁ'ﬁ re ny. the range of studies was consi-
derably augmented, comprisiig> Geheral Course in Botany, Phar-
maceutical Phygics, GeneralvCourse.in, Chemistry, Qualitative and
Quantitative Chemical MalyE'ES. Pﬁaﬁpaceutlcal Chemistry (Organic
and Inorganic), BigeHemical Ahalyses and Toxicological Analyses,
Hydrology, Cryptogamy and. Fermentations, Bacteriology, Pharma-
cognosy, Pharmaceutical Tmluﬂqﬁ:e Galenic Pharmacy and Pharma-
ceutical Ethies and Tegislations” "

Nevertheless, t}ns refam sﬂppmed the training period which
had been introduced ir 1911"— no doubt a negative side.

In 1921, the Highép' S@hﬂ}l& ‘of Pharmacy became Faculties
which, after a four-year Course, awarded a Licentiate degree on
approval in the last examination of the course. Five years later new
subjects were introduced, such as Biological Chemistry, Pharmacody-
namics and Pharmaceutical Industry, revealing a trend towards the
training of pharmacists for 1ndustr1a1 pharmacy, whlch was deve-
.lopmg alcdady. -

In 1932, a reform which dld not prove very satisfactory re-esta-
blished the-duality of the courses. Howeverin Lishon and Coimbra,
where ‘the Faeulties became Schosls, thefe remained only the (:eneral
Course of three years. The Oporto Faculty of Pharmacy was main-
tained, however.

Thirty-six years later (on November 22, 1968) the Faculties of
Lisbon and Coimbra were again restored, but teaching is still in two
cycles: the first, with a duration of three years, leading to a degree
of Bachelor with the title of pharmacist; the Complementary Course,
two further years, leading to a degree of Licentiate with the perES-
sional title of Pharmaceutical Chemist.

At the present moment, parallel to the re-organization of the
universities included in the general educational reform, the Faculties
of Pharmacy are studying a thorough change in structure and curri-
cula with the introduction of new basic chairs, as, for instance, Mathe-
matics, animal Anatomy and Physiology. It is contemplated that,
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after a common period of three years, teaching be diversified into
Pharmaceutical Industry, Chemo-Biological Analyses ancillary to cli-
nical practice, and Bromatological and Toxicological Analyses, with
a view to increasing and more efficient specialization with the ensu-
ing benefits for the community and the prestige of the noble pro-
fession of Pharmacy.




THE TEACHING OF PHARMACEUTICAL SCIENCES
IN PORTUGAL

JOSE RAMOS BANDEIRA
Director of the Faculty of Pharmacy, Coimbra

The sources on the t€aching 6f Pharmaceutical Sciences in the
early days of our /Natigh and.in the fellowing decades are not abun-
dant. However, 'they' are™of  preeious \assistance to the legislation
compiled by TELLO DA®FONSECA:and especially to the valua-
ble works published by PEDRO.JOSE DA SILVA, PROF. DOCTOR
GUILHERME DE BARROS E.CUNHA, ALVES DA SILVA AND
OTHERS. The Coimbra proféssor — who developed studies on His-
tory, Legislation and Deontology with rare proficiency — considered
that in 1392, in theweign.of king-Joao I, there already existed the
obligation of an examibatioh for"those- who wished to exercise the
profession of Apothecaiz'ﬁ (Botica).- '

A law charter in the abeve-tientioned year gave the physicist
Master MARTINHO (Mestre“Martinho) powers to examine in Phy-
sics—at that time sub-divided inte Dogmatics and Ministrants
(Dogmatica e Ministrantes), this latter being equivalent to Phar-
macy. In 1448 the Statute of Chief Surgeon (Regimento do Cirur-
gido-Mor) establishes the obligation of an examination for those who
wish, to practise\the «Arts of Physics; andySurgery», and later on, in
the' Charter of 'Apotheearies’ Rights (Carta de Privilégios'de Bbtica-
rios) the possibility of «fixed apothecaries» (Boticas) was discussed.

It|ig thereasonable opinion jof Prof.(BARROS @ CUNHA that
the first charter of pharmacy known, and published in 1515, trans-
cribed by PEDRO JOSE DA SILVA, does not correspond to the first
pharmacy examination, all the more so since the dispositions of 1514
already referred to apothecaries who had been examined. Moreover,
PEDRO JOSE DA SILVA also admits, in his valuable history, «that
there were pharmacy examinations before 1521», dating the respec-
tive legislation between 1515 and 1521, therefore at an earlier date.
There is no doubt that 1521 is simply the date of the publication of
regulations for examinations already in existence.

Also in 1535, in King Jodo III's reply to the People’s Claim (Re-
clamacdo dos Povos) asking that the New Christians should not be
allowed to be doctors and apothecaries, the responsibility is em-
phasized that only those individuals approved by the chief physicist
(fisice-mor) might open an apothecary’s.
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It is believed that the coming to Portugal of Master (Mestre )
ANANIAS, an Arab from Ceuta, contributed greatly to the learning
of the art of Apothecary. The Charter of Privileges (Carta de Privilé-
gios), 1449, signed by King Afonso V, refers to his influence and to
«all the others who came with him and those who will come after
him or learn with him, or with others from any of our territories».

There were possibilities of teaching the respective art and science
not only in private Apothecaries’ (Boticas), but also in those in mon-
asteries, or even with the Court apothecaries. Thus, some names
stand out as early as the end of the XV century and from the begin-
ning of the XVI century, such as GONCALO BAIAO, apothecary to
King Jodo II, and Friar JOAO, in the Monastery of Alcobaca, who
came from France to the Order of St. Bernard. And what are we
to say about the profound knowledge of TOME PIRES who gave so
much prestige to pharmacy, who beeame a well-known ambassador
in India, celebrated for his letterg'of the fifst quarter of the XVI cen-
tury on Indian drugs? And his fam6us «Suma Oriental»?

To some apothecaries, among the most learned, delicate overseas
missions were entrusted. Thug PSIMAO. ALVARES distinguished
himself in 1546 for the great sétvices renderediby his apothec during
the attack on the fortress of Diu. e

In older days the study of pharmaey was based on practice In
an apothec and, after some years, when the candidates were consi-
dered skilled, they presented themselves for examination by the
Chief Physicist, Court Physicist§ and Apatheearies (Fisico-Mor, Fi-
sicos e Boticdrios da Corte). "And} if 'the gpresence of these was not
possible, others were chosen from- the Town, village or hamlet. (Ci-
dade, Vila or Lugar). After whieh a'Charter to «exercise their office»
was granted.

In the Statutes given by KING MANUEL, governing the Lishon
University, there exist studies in Medicine, as also in those by KING
JOAO III, at the time of the removal to Coimbra, although attendance
wasg net -numerous, because. it was easir to ¢make» doctors through
the “Institution of Physicians’ (fisieatura). Diplomas ‘granted ‘in-'the
time of the Philips are known from 1585 and 1618 which refer to
pharmaceuti€aljstudies in the Faculty of|Phanmacy-at Coimbra Uni-
versity — a Faculty which already existed in the reign of KING SE-
BASTIAO.

In order to encourage these studies King SEBASTIAO created
grants for students in the only University in the Country, as witnessed
by a charter of 1585 and a Statute of 1604. It was his intention that
they should have quality and ability for the good of the said science.
Charters were granted to Town Halls and Misericordias with the in-
tent that the apothecaries should benefit from the grants and gain
honours and rewards.

The Statute of 1604 already referred to 20 places established for
the above mentioned students for a 6 year course. They learnt Latin
for two years and 4 years practice in Apothecs with the Apothecaries
(Boticédrios) in the town of Coimbra and other towns and villages in
the Kingdom. These grants were of 20 thousand reis each, 16 ex-
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pended on the Apothecaries who taught and the rest on the appren-
tices themselves. When they were considered skilled, the candidates
were examined by a jury consisting of the Lente de Prima and de
Véspera de Medicina, two assistants and two city apothecaries. This
Statute of 1604 stressed the fact that such apothecaries did not need
to be examined by the Chief Physician (Fisico-Mor) for the exercise
of their profession.

The places for students of pharmacy were not always provided
and were often given to students of medicine.

Candidates for Apothecary encountered two great obstacles: lack
of provision of scholarships and the ease with which the Chief Insti-
tution of Physicians (Fisicatura-Mor) of the Kingdom continued to
«make» professional men without the necessity of passing through
the University. And what difficulties the professional men encoun-
tered, too, in establishing grants in the Town Halls! The doctors,
although with some difficuity, alWays succeeded in obtaining endow-
ments. For the Apothecaty it.was more difficult, although provisions
stated that the local taXes wdérfamasy Were intended for the support
of doctors and apothecaries.-Alsg thére was no lack of measures
relative to the establishinentiofiequality of rights among the students
who learned in the Faculty of Pnarmaey and Medicine, (Charter of
1618). However, it i§ wof emphasis that, by the Statute of the
University of Coimbg all: poor students received monthly gra-
tuities from the Univer al Ve i »

The facts mentionéd, bputf,he diversion of funds, contributed
to the stagnation of teaghnifig and the'professional practice of Phar-
macy, to the benefit of Medieinel < =

Things diverged in different=directions; the number of doctors
qualified by the University increased with a decrease in the number
of those created by the Chief Institution of Physicians in the Kingdom
(Fisicatura-mor do Reino), but in the case of Pharmacy, exactly the
contrary proved to be the case. This is affirmed by the illustrious

. historians EEDRQ JOSE DA SILVA and GUILHERME DE BARROS

Protests against the great power of the Chief Physician and the
Chief Surgeon were mot rdre.c Lormacenticos

I 1856 -King JOAO decreed ‘that'miedical ‘preseriptions should
no longer be written in Latin, but in Portuguese, This gave more
power to the Chief Institute of Physicians (Fisicatura-mor) to the
detriment of the University Pharmacy Courses. It stimulated the
publication of books in the vulgar language and one of these referred
to the Pharmacy examination. All this fed still more the desire to
receive the fees and emoluments that they had to pay to the Chief
Physician of the Kingdom (Fisico-mor do Reino) and his officers, and
the donations to be offered to Saints Cosmos and Damian,

The pharmacist’s learning perfected, the necessity arises of the
elaboration of works which might be guides to a certain uniformity
of household remedies and to study. '

One pharmacist — JOSEPH COELHO — with an apothec in the
Rua Larga de Coimbra, left a valuable work, written in Latin and
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Portuguese, dated 1668. Other pharmaceutical authors transmitted
their knowledge, as early as the 17th century, through the publication
of various works: JOSEPH HOMEM DE ANDRADE, of Lisbon (1691
and 1692); in the 18th century, DON CAETANO DE SANTO ANTO-
NIO, canon of the religious order of Saint Augustine, teaching in the
Monastery of the Holy Cross (Mosteiro de Santa Cruz) in Coimbra,
with his editions of the Pharmacopoeias, based on Lemery’s chemis-
try books: (1704-1711-1713-1725-1755); JOAO VIGIER, a French na-
turalised Portuguese (Works dated 1714-1716-1718-1745), one of
them the Pharmacopoeia Ullyssiponense): MANUEL RODRIGUES
COELHO, author of Pharmacopoeia Tubalense (1735-1751), consi-
dered by Pedro José da Silva as a truly colossal monument to poly-
pharmacy.

The 18th century is fertile in works concerning the art of phar-
macy, and we must not forget other translators and authors: ANTO-
NIO LOPES DA SILVA translat@d Apothecary’s examination: (Exa-
me de Boticdrios), DOM ANTONIO LOS MARTYRES, a native of
Coimbra (Pharmaceutical Antholdgy) (Collegtaneo Pharmaceutico)
1735-1763; Pharmacopoeia /Batéanias-1763) by, Father Friar JOAO
DE JESUS MARIA, a Sante”Tirso"monk«(Pharmacopoeia Dogma-
tica: 1772). (U T

Pombal’'s Reform was extremelycmagenus and, in certain as-
pects, it revolutionized the methods of feaching then existing. But in
the field of pharmacy it was"not vetr§significant. It was considered’
wise for the Hospital Administration, torrequest an Apothec for the
purpose of preparing remediés’for the‘Sicky-for the Medical Students
to practise in pharmaceutical pEdcessés; and to create «Professional
pharmacists with the intelligencé“necessary for the exercise of the
Art in a sound mannery. Thus the Pharmaceutic Dispensary (Dispen-
sirio Farmacéutico) was instituted, giving instruction on its aims
and keeping of medicines in the respective houses, not forgetting a
room for the Dons' Lessons in Medical Matter and inherent Demons-
trations,. The negessity, of a pharmacist very skilled in his art was
stressed. : il ' ‘

These Statutes of 1772 prescribed that to enter a Dispensary for
the purposerofitraihing forythe profession of-Apothecary; a candidate
must have practised for two years in the Chemical Laboratory, ma-
triculating in the quality of craftsmen («operarios»). Only after this
were they admitted to the Dispensary, as pharmaceutic probationers,
working in the workshop under the orders of the Pharmacist for two
years. When they were considered skilled, they took an examination,
in the presence of the Professor of Medical Matter (Lente de Matéria
Médica) and his Demonstrator (Demonstrador), and Dispensary Phar-
macist (Boticario do Dispensatério). Tests on chemical and pharma-
ceutical operations were drawn by lot and carried out in the presence
of the three members of the Jury, either passing or failing. These
pharmacists did not need any further examination in order to open
a Pharmacy.

In order to promote this teaching, the Pombal Reform created
ten grants for students of pharmacy: five for those who frequented
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the Chemical Laboratory in the first two years and five for the last
two years.

Besides this, the Pombaline Statutes facilitated access to the
Botanic Gardens for the study of medical plants.

But the ten grants for Pharmacists were instituted more for the
purpose of having workers responsible for the indispensable demons-
trations for the teaching of Medicine and Philosophy rather than
with the object of providing pharmaceutic teaching. This is to say,
the 20 grants in the reigns of KING SEBASTIAO and the Philips were
reduced to half, As PEDRO JOSE DA SILVA says, instead of calling
them pupils or students, they are referred to as workers and their
speciality is considered «subordinate to Medicine». And as a disa-
greeable measure: the grants for students of medicine, Mathematics
and Philosophy were of 50 thousand Reis and those of the art of
pharmacy 30. =

Contemporary with_the Pombalifie Reform we must emphasize
the publications of the pharmacistbotanist of the Apothee Our Lady
of Carmo (N. S. do Carmo) ii"Braga “Friar CRISTOVAO DOS REIS
(1779). R A
The teaching of ‘pharmiéey, a8 e%tended to Lisbon by an edict
of 1794 by Superintendent PINAM] IANIQUE. A School of Apothe-
caries was created in the Casa-Pia, Lisbon, as desired by the stud-
ents of Coimbra University, with instruetion in Chemistry and Bot-
any and practice in the art'of Prarmaey. Medicaments were prepared

according to the «Geﬂ'éz*al_éiPhatp@a'fcgpoeiaa (Pharmacopeia Geral).

This was a work edited bg- tionef the Pombaline Statutes but
was only obtained in 179%Zalthough without the responsibility of
the Faculty of Medicine in, Coimbra, as was incumbent. Its author
would appear to have been the Professor of Medicine, FRANCISCO
TAVARES, son of an accredited pharmacist established in Coimbra.

The «making» of Pharmacists continued simultaneously by
means of a simple examination, without freguenting any university
¢olrse. (A dispateh dated 28rd’ May 1800 éstablished the Plan of exa-
minations proposed by the Royal Council of Proto-Medicato, signed
among others) by ithe abovie mentioned,Doctor FRANGISCO TAVA-
RES. An‘ediet by the same Council; in 1804, prescribed the obligation
of a knowledge of Latin in order to understand Books written in that
language.

On 22nd January 1810 the noxious Chief Institution of Physi-
cians (Fisicatura-Mor) was once more created, and the Council of
Proto-Medicato abolished, while the Court was in Rio de Janeiro.
Thus the «wmaking» of pharmaceutics without erudition continued.

The struggle unleashed in Lisbon by the more learned degree-
holders in defence of their prerogatives in understandable and among
the number of their desires we find «adequate teachingy.

This brilliant group of Pharmacists gathered together under the
name of Lisbon Pharmaceutical Society (Sociedade Farmacéutica de
Lisboa) and later under that of «Lusitanian Pharmaceutical Society»
(Sociedade Farmacéutica Lusitana), was installed formally on 24th
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July 1835. Ist outstanding personality was JOSE DIONISIO COR-
REIA. This Society, right from the date of its inception, carried
out a truly monumental work, so much so that QUEEN MARIA 1II
consented to be their protectress, and later KING LUIZ and KING
CARLOS I became their Protectors.

The great instigator of public instruction in the 19th century,
MANOEL DA SILVA PASSOS, known as PASS0OS MANOEL, ordered
the suspension of the «making» of Pharmacists by the Chief Physi-
cian (Fisico-Mor) and about a month later, on 5th December 1836,
established a new organisation of scientific courses for Coimbra Uni-
versity. In the chapter which refers to the School of Pharmacy, it was
stated that only those candidates who presented documents proving
they have frequented, even if only as listeners, the classes on Zoo-
logy, Botany, Physics and Mineralogy in the Faculty of Philosophy,
Grammar schools or establishmentsswith similar studies, would be
admitted to sit for the final examination. %

The same statesman, by Decre¢vof. 29th\ December 1836, remo-
delled the Lisbon and’ Opofto”Schools of#Surgery and, in addition,
instituted Schools of Pharmacy; with theoretical courses in Botany,
Natural History of Drugs (2@§¥earshChemistry and Pharmacy.
This instruction was completed with'a two year practical course,
which consisted of practice in pharmageutical operations, in the Phar-
maceutical Dispensary of the respeetive Medieo-Surgical Schools — as
they began then to be called(This practical course could take place
in approved and accredited laberatories. =y

This 1836 Reform also préseribeddtbesestablishment of National
Grammar Schools in the chief city of azdistrict and so after 5 years,
entrance to the University. To'study pharmacy, there were 6 prepa-
ratory subjects. At the same time, certain protective measures for the
university course were instituted.

The Law of 1836, with reference to Medico-Surgical Schools in
Lisbon and Oporto, was regularized in 1840 and presented some de-
tails (on |the(practical elasses! in] Chiemistry;) Botamy,| Toxieology] efc,
and the respective examinations. '

Soon thére appeat appeintinents bf pharmacists as professors in
the Pharmaceltic Dispensaries; some becoming notable through their
lectures on Pharmacy and toxicology. Such is the case of JOSE TE-
DESCHI, in Lisbon (1845).

A Pharmaceutic course was also created in the Medico-Surgical
School in Nova Goa in 1847. Information exists about the enrolment
of students of Pharmacy in the Medico-Surgical School in Funchal
(1850).

A Law of 12th August 1854 established the qualifications neces-
sary for pharmaceutical candidates for admission to pharmacy exa-
minations for those candidates who had not frequented the theoreti-
cal and practical courses in any of the three Schools. They were regui-
red to have passed examinations in primary education, translation
of the French or English language, in arithmetic and geography, the
principles of physics and chemistry, and introduction of natural his-
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tory of the three kingdoms. The same Law granted a special emolu-
ment to candidates with four years of good practice.

The Charter of Law of 19th July 1902 reorganized pharmaceutic
teaching administered in Schools, annexed to the Faculty of Medicine
in Coimbra and the Medico-Surgical Schools in Lisboa and Oporto.

The following subjects were introduced:

Ist year — Natural History of Drugs, Posology, Chemical Phar-
macy, microscopic and chemical analyses applied to medicine and
pharmacy. Practice in the respective laboratories.

2nd year — Pharmacotechnic, sterilization and practice in the
pharmaceutic laboratory; toxicologic analyses, legal chemistry, alte-
rations and falsifications of medicines. Practice in the chemical labo-
ratory.

Entrance into these schools was made by passing the Grammar
School complementary coursesepggeneral course and three years of
practical pharmacy. i Ay

With the establishment'of-the Republic, new legislation was
published on 26th Mayg 1911, digtributing the subjects over eight
semesters: | £l X0

First Group — CoursesqinsInorgahie Chemistry; Organic Chemis-
try; Chemical Analyses; Physics;wMineralogy; Geology; Hydrology;
General Botany; Pharmaceutic, Botany, Cryptogamy and Zoology.

Second Group — Natural Histery of Drugs; Posology; Pharma-
cotechnic; Biologic Chemistty:.Pharmaceutical Chemistry; Bacterio-
logy; Toxicologic Analyses and legal Chemistry; Bromatological Ana-
lyses and Legislation ane, Pharmaceulical Deontology. This list of
subjects was completed by"240 davs of pharmaceutical practice in
hospital service during the last two semesters.

In 1918 the teaching of pharmacy suffered a further remodelling,
still continuing in Schools, but independent and autonomous. The
subjects were distributed over 4 years, with a list markedly similar
to former legislation, distributed in four sections:

A)+ Gereral JGhemistry:+ General( Course” in) Chemistry/two
semesters; Qualitative chemical analyses, two semesters; Quantitative
chemical anatyses; two semestersy _ g3 i

B) ““Applied’ Chemistry: = Inorganié¢’ chemical ‘pharmacy, two
semesters; Organic chemical pharmacy, two semesters; Biochemical
analyses, one semester; Bromatology and bromatological analyses,
two semesters; Toxicology and toxicological analyses, two semesters;
and Hydrology, two semesters.

C) — Natural History: — General Course in Botany, two semes-
ters; Cryptogamy and fermentations, two semesters; Bacteriology,
one semester; Natural History of Drugs, two semesters; Pharmaceutic
Zoology, two semesters.

D) — Pharmacy: — Pharmaceutic Physics, one semester; Phar-
maceutic techniques one semester; Galenic Pharmacy, three semes-
ters; and Deontology and Pharmaceutic Legislation, one semester.

It must be pointed out that, on 29th April 1919, the Schools pro-
ceeded to confer the degree of licenciate.
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At the beginning of 1921 the Schools were raised to Faculties,
the same plan of studies as in 1919 being maintained.

A new reform occurred in 1926, distributing the subjects over
four years, but with the express condition of one preparatory year in
the Faculty of Sciences, and a minimum of three years in the Faculty
of Pharmacy. It may be said that the principal innovations are the
introduction of Pharmacodinamy, Pharmaceutic Industry, and Phy-
sico and Physico-chemical Analyses, instead of Pharmaceutic Physics.
Bacteriology was augmented by the addition of micrology and fer-
mentations.

A Reform published in 1930 included the subject of Hygiene and
gave new nomenclature to some subjects, the 4 years course being
maintained.

The Reform of 1932 organized the teaching in two cycles, one of
3 years, followed by another of 2 astetal of 5 years, for the degree
of licenciate. The latter was taken at Opérto University (considered
the only Faculty in the Coufitry) andsin Coimbra and Lisbon only
the first cycle of 3 years wassestablishedy.and is considered a Pro-
fessional Course. In this/first cyele thesfollowing subjects were
appointed: :

1st Year — General course in chemistry (1 year), in the Faculties
of Sciences; Course in cheémical analyses— 1st part (1 year) in the
Faculties of Sciences; GeneralyCourse’in Botany (1 year) in the Fa-
culties of Sciences; Pharmacognosy = 1st-part (1 year), in the Schools
of Pharmacy; Course of Pharmaedphysies {1'gemester), in the Schools
of Pharmacy. =] N '

2nd Year — Course in Chemigal Analyses — 2nd part (one year),
in the Faculties of Sciences; Inorganic Pharmaceutic chemistry (one
year), in the Schools of Pharmacy; Pharmacognosy — 2nd part (one
year), in the Schools of Pharmacy; Course in Pharmaceutic technics
(one semester), in the Schools of Pharmacy; Galenic Pharmacy (the
first semester) in the Schools of Pharmacy.

3rd) Yean—£ Oryptogamy] énd-Fetmentations (one)year)-in the
Schools of Pharmacy; Organic Pharmaceutic Chemistry (one year) in
the Schools of Pharmary; Galenic Pharmacy (2nd and 3rd semesters),
in the Schoold of ‘Pharmacy; Ceurse of Deontology and' Pharhiaceutic
Legislation (1 semester), in the Schools of Pharmacy.

And in the second cycle:

4th Year — Physico-chemical analyses (one year); expirimental
pharmacodinamy (one year); Course in Applied Microbiology (1 se-
mester); Course in Hydrology (one semester); Course in Pharmaceu-
tic Industry (one semester).

5th Year — Biologic chemistry and biochemical analyses (one
year); Toxicology and toxicologic analyses (one year); Bromatology
and bromatologic analyses (one year); Course of Hygiene (1 semes-
ter); Comparative study of the Pharmacopoeias (one semester).

In November 1968 the Schools of Pharmacy in Coimbra and Lis-
bon were raised to Faculties, the granting of degree being put on the
same level as the one of the Faculty of Pharmacy in the University of
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Oporto. The three Faculties in the country can grant the titles of
Professional Course (at present Bachelor of Pharmacy), Licenciate
and Doctor. It is the intention of the Government shortly to publish
another reform of pharmaceutic teaching with a plan of studies more
integrated with the desires of the present times.

There are many who teach in the old Schools and in the Faculties
of Pharmacy, some with the title of Pharmacists and others licensed
by similar Faculties, which is not surprising because certain prepa-
ratory subjects have been given in the Faculties of Sciences. Several
personalities stand out, not only in the pedagogic field but also in the
field of scientific investigation and in the publication of didactic
works, courses of improvement, and even in the field of politics.

The enumeration of all the professors in the list of subjects in
the three Schools and Faeulties of Pharmacy would be an extensive
work which would not interest the nature of this report. All the same,

Portuguese Pharmacy has stfiking pérsonalities who teach with great
authority. ;




BRIEF NOTES FOR THE HISTORY
OF THE LUSITANIAN PHARMACEUTICAL SOCIETY

ANTONIO AFONSO PALLA CARREIRO
President of Portuguese Pharmaceutical Society

Introeduction

It was in the reign of King Afons® W.—Charter of 22nd Aprﬂ
1449 — that the art of pharmacy was reguiated for 'the first time in
Portugal, giving apothecaries pI‘WllegEﬁ and-6bligations equal to those
of physicians. From this measure there I'éﬂuitﬁﬁ a notable advance
for pharmacy, competent pmfesaumls ‘appearing at once. But as from
25th February 1515 — First Statute 0f the Chief Physicist in the
Kingdom (1st Regimento dog F‘fmcu-}.{ar do Reino) the examinations
of physicists and apothecariesswere' dependent on that discriminating
authority. The medical and administrativé-powers over the apothe-
caries were exercised with a rod“ef'iren, which led José Tedeschi,
learned pharmacist of the last eéntury, to nickname the Fisicatura-
-Mor «The Pharmacy Inquisitiony».

It was only in 1772 that the reform signed by the Marquis de
Pombal opened up some perspectives, permitting to students of phar-
macyfaiperiod of work land study din the) new tDlspensatﬁno Fanrha+
céutico» at the University of Coimbra. Meanwhile, in 1782, in the
reign of Queenh-Marie-I;/the Chief Institition of Physicians (Fisicatura-
-Mor) was substituted by the Royal Council of Proto-Medicato (Real
Junta do Proto-Medicato) which, in 1809, was abolished and the
former re-established in the fﬂllﬂwing year, still stronger, to continue
its former mission, now defended by the wmost complete document
which was published for the purpose of honestly extorting money
from the Portuguese apothecary» who, in view of the protests and
claims, brought about the publication of the royal Charter of 30th
January 1811, by which the duties and Fisicatura taxes and super
taxes on apothecaries were reduced by more than 50 %. It was in this
atmosphere that Pharmacy lived, ill-treated by the Chief Institution
of Physicians and subordinated to Medicine, Only with the coming
of Liberalism and the coronation of Queen Mary II, did new horizons
open to the pharmaceutical profession.
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Foundation of the Pharmaceutical Society

Preceded by a movement initiated in the previous year, 38 phar-
macists assembled in the dispensary of the S. José Hospital, proceeded,
on 24th July 1835 — the anniversary of the entrance in Lisbon of the
liberating troops under the command of the Duke of Terceira — to the
solemn institution of the Lisbon Society of Pharmacists, as the result
of a struggle against a subjection for more than 3 centuries. The prin-
cipal aim of the new Society was to promote to the greatest extent,
the progress of pharmacy, to contribute to the betterment of every-
thing relating to public health, to the limits of science and to aid
those of its members, widows and children, who in the future should
need help.

Its statutes were approved on 12th January 1838. Two years
later, on 7th May 1838, they were.modified, the association now being
named: Lusitanian Pharmﬁeal So(:letv (SOCIEDADE FARMA-
CEUTICA LUSITANAM -

The first headquarters ‘of the'Soeiety was in the above mentioned
dispensary in the S/ José Tiospital+and, thanks to Queen Mary II,
protrectress and benéfaettéss of the Iﬂstltu’Llon _moved to the Monas-
teries of the Barefooted Carmelites andof 8. John Nepomuceno, from
where they were later successively transferred to different suitable
places (rented houses). In 1900 the Seciety was installed in its own
building, which it buﬂ}[‘n the stréet.to which the Lisbon Town Hall,
under the presidency of C'Dunt Reﬁt‘?-ié fwho was a Pharmacist) in a
session on 30th .Ianuar;r ‘1901 gawe .the name of Pharmaceutical
Society.

The first Board was presﬁiE& over by the pharmacist José Vicente
Leitdo, who had as first secretary the great driver and «soul» of the
SDciety, José Dionisio Corréa-and as second secretary, Anténio de
Carvalho. His Permanent Committees (Comissdes Permanentes) which
for decades contributed with valuable studies and work which gave
much.-prestige to\the.Society, were called: Waturel History.+Physics,
Chemistry-und Pharmuey. Tater those 'of: 'Editorial (of -papers)“and
Professional Interests were added.

In) pbedienceto]the |statutory difig,) the' Sociefy Jorganised the
Pharmacists’ Widows and Urphans Fund (O Montepio Farmacéutico)
which did valuable work of a mutualist nature until the middle of the
19th century and took an active part in the administration of the
work of charity «Savings of Widows and Orphans» (Mealheiro das
Viuvas e Orfaos) for many years.

Activity of the Lusitanian Pharmaceutical Society

A)—In the Reguiaﬁzation of the Public Health Services.

After the abolition of the Fisicatura-Mor of the Kingdom (Fisi-
catura-Mor do Reino) the Society established a new life for Portu-
guese Pharmacy. With the medical regulations published in 1837, the
Council of Public Health (Conselho de Satide Publica) was created,
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which defined and regulated the profession, establishing rights and
duties — the Government praising the Society for its collaboration
(8th August 1838).

The Society also contributed with the opinions and proposals
for the improvement of the Country’s health legislation, having had
representatives in official Organisations of Public Health for a century,
It elaborated the project of the laws promulgated in 1926 and 1929
on the Practice of Pharmacy and the creation of the Inspection of
the Practice of Pharmacy (Inspeccdo do Exercicio Farmacéutico).
It collaborated in the regularization of the National Health services
(1911). It always maintained active representation on the official
committees appointed to elaborate the Portuguese Pharmacopoeia and
regulation of prices of medicines, It took a relevant part in the
elaboration of proposals on pharmaceutical assistance through mutua-
list institutions (1919). It elaboratéd the project of reform of the
military pharmceutical service {28 Cetober 1910).

In its laboratory, adjoining its headguarters, the Society also
promoted — in a spirit of /ploncéring which it revindicated —the
analyses of mineral-medicinaland, potable waters, commissioned by
the Government, in many hundreds of cases. As to the professional
aspect it had fought for sinee 1909 for the establishment of the per-
manent service of pharmacies (in turns), weekly rent, hours of

work, ete. {

B) — On Pharmaceutic teaghing. 4" =

Of the activities of the Society, in the field of Pharmacy teaching,
may be pointed out: the suspension, in 1836, of the examinations in
Pharmacy given by the Chief Physician and his delegates; the project
of the reform of the university studies and the creation of Schools
of Pharmacy, annexed to the Medical-Surgical Schqols founded in 1825
in Tiisbon and Oporto; thé institiition of (practical courses inpharmacy
in the pharmacies of the S. José Hospital in Lisbon and the Santo
Anténio Hospital in)@parto,taught by professors José Tedeschi, Felix
da Fonseca Mdura and Candido Xavier Cordeiro, ‘as a'starting’ point
for the establishment of a University course in Pharmacy.

Together with other pharmaceutic collectivities planned the
reform of teaching under the responsibility of the Minister of In-
terior (10th January 1901), which was presented to Parliament on
26th February 1902, by the then President of the Council, Counsellor
Hintze Ribeiro and which was made effective by the law of 19th July
of the same year legalised by that great statesman. (At last the
teaching of pharmacy was raised to University level!) Attention is
focused, by the way, on the celebrated representation to the Govern-
ment made on 2nd August 1901 by the Society and which was
memorable for suggesting a source of revenue to cover the expenses
of the maintenance of the Higher Courses of pharmacy: the stamp
on pharmaceutical patent medicines. (At last, the aspiration, since




148 Hev, port. farm. Val. 22

1835, of the Lusitanian Pharmaceutical Society had been realised: the
creation of a single course qualifying pharmacists.)

The Republic proclaimed, the Provisional Government, through
the Minister of Interior, Dr. Anténio José de Almeida, requested
the collaboration of the Society for the reform of the teaching, which
came into force in 1911. Only in 1918, however, by the reform known
as that of Sidénio Pais, were the Schools of Pharmacy, existing since
the reform of Hintze Ribeiro (1902), raised to the title of Higher
Schools. One year later, in 1919, the Degree of Licentiate (Chemical
Pharmacists) was instituted — the 50th anniversary of which was
deservedly commemorated in 1969 by the Lusitanian Pharmaceutical
Society, in the presence of His Excellency the President of the
Republic, Admiral Américo Tomas; a representative of Brazilian pro-
fessors (Prof. Liberalli); the Life Secretary of the Academy of Sciences
and the Portuguese Professorssfwarious professors of the Faculties of
Pharmacy of Oporto, Coimibra and Lisbon). Finally, on 13th January
1921, Dr. Anténio Joséfde Alnieida being President of the Republic
and Prof. Augusto Nobre*Ministér of-F'ducation, the Higher Schools
of Pharmacy were raiséd to tHeicategory of Faculties, in the three
Universities, the presenice of the-Seeiety in these events in the history
of Portuguese Pharmacy beirig well known.

C) — In the diﬁtﬂ_aia of cilture.

The activity of thesLusitanianfPharmaceutical Society has been
extraordinarily notable during'its-hiuhdred years of existence in the
field of Culture and Diffusion, a8 may be appreciated by the following
summary:

— Promoted innumerable lectures and lessons, on scientific and
professional subjects, on a scale of unmatched diffusion;

“#¢ Published) from 11835t 1988 the Lusitanian) Pharmaceutical
Society Journal (Jornal da Sociedade Farmacéutica Lusitana),
which constitutes the mpst complete Tepository of scientifie,
technical and professional works'en'patent med%cines existing
in Portugal;

— Instituted the José Dionisio Corréa prize, given for works of
a scientific nature (1885); '

— Organised, with the co-operation of the Portuguese pharma-
ceutical bodies, the first National Congress of Pharmacy and
the first Exhibition of the Pharmaceutical Industry in 1927,
inaugurated by the former President of the Republic, Marshal
Fragoso Carmona;

— Organised a Library which is the most complete in the country

in works on Pharmacy and Chemistry, being the library which

possesses the greatest collection of Pharmacopoeias, national
and foreign, of all times in Europe, including one unique
example in manuscript of the Third Part of the Dogmatic
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Pharmacopoeia (Terceira Parte da Farmacopeia Dogmaética)
by Frei Jodo de Jesus Maria, as well as innumerable publi-
cations, scientific and professional, periodicals, from all over
the world,

— Took part in many International Pharmaceutical Congresses;
in the centenary commemorations of the Royal College of
Surgeons, etc.;

— Belonged to the Portuguese Association for the Progress of
the Sciences and to the International Pharmaceutical Fede-
ration as from 1913.

— Organised a Museum of ancient Pharmacy, where there are
some pieces of valuable ceramics, diplomas and various other
objects.

Integration of the «Saciety» in' the National Syndicate of Phar-
macists.

By the institution of the corporative.regiine in Portugal, in 1933,
the Lusitanian Pharmaceutical Seciety ~enjoined by the law — was
incorporated in the National Syndicate of Pharmacists which is its
legitimate continuator, in the terms of the respective Statute, com-
pulsorily using, and as an 'exception, as sub-title, the name of the
Lusitanian Pharmaceutical Society.
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HOSPITAL PHARMACY IN PORTUGAL

MARIA LUISA SANTOS
Technical Pharmacist of Governing Body of the Hospitals

The Carreer of Hospital Pharmacist

Portuguese Hospital rmacyhwith \its place in our central,
regional and sub-regiohal hospitals led an unco-ordinated existence
until February 1962, /thé monihimewhieh by Decree-Law n.° 44 204
prepared with the collaboration of the ‘majority of our hospital phar-
macists and in close understanding™with the National Syndicate of
Pharmacists were published the first 6ffieial tenets and on a national
level on hospital pharmaey; ‘establishing regulations, functions,
structure of service, rules anent com,peﬂhon for admission of staff,
diagram of list of staff etc:

Also the evolutlcm attained by the Portuguese hospital organ-

* ization, the building of new, hosp}t&ls remodellmg and adding to many
of the existing ones, and @lso the isolation in which each worked, in
mutual ignorance of the'different activities developed in each of its
sectors, made the necessity felt of creating an official department to
guide and co-ordinate from above, at a central and regional level and
in its respective steps, the whole metropolitan and insular hospital
orgamzatmn so as to make it more efficient in its functxomng

Guverning Bndy ot the: Huspitals fDlrecgﬁo-Geral 408 I—Tc—spitais)

With thisin mind, Pecree-Law mi43)858 wak pubhﬁ.hr:'d creating
the Governing Body of Hospitals and later Decree-Law n.° 44 320 and
Order in Council n.” 19 221 which ensured its installations, functioning
and regulations.

So it was that the Portuguese Hospital Pharmacy saw some of
its greatest aspirations realized almost simultaneously:

— The creation of the career of hospital pharmacist, regularized
on a national level in all its categories;

— And the co-ordination from above of its activities exercised
by an official organisation —the Governing Body of the
Hospitals.

Among the technical Services of this Governing Body is included
the Hospital Pharmacy Service directed by a Superior Inspector with
the collaboration of technical pharmacists, who act both in the central
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Services and in each of the Hospital Zones. For the purpose of the
hospital organization and with a view to attaining, within the hospital
policy outlined, a greater efficiency of the whole, the country was
divided into zones, regions and sub-regions. The Hospital Zones cons-
titute technical units equipped in the different branches of hospital
activity Thus in each Zone ther is a technical pharmacist.

Hospital Zones

Each of the technicians in the respective Hospital Zones (until
lately 3 — the centre, the south and the north) promotes frequent
visits to each of the pharmaceutical services in the hospitals in his
zone, whether regional or sub-regional, not only for the purpose of
checking how the services are organised and how they are functioning,
but also to give the advice and suggestions considered sound for the
better efficiency of the sector, especially @s regards orderliness, dis-
tribution and safe-keeping ofdthe“medicines.in the pharmacy and
in the various services of thé heSpital, special,care with drugs, etc.

The activities of the pharmaceutic technieians in the Hospital
Zones are controlled by repeets glaboratéd by them, meetings with
the central services of the Governing Body of the hospitals, also by
visits and meetings which the teehnicians of the central services
promote. e

Governing Bedy of the Hospital Pharmaey (Direccio Superior de Far-
mécia Hospitalar) !

It is especially incumbent o ‘the ﬁt}spital Pharmacy Service of
the Governing Body, at present entitled Governing Body of Hospital
Phamacy:

__To direct the installation, organization and functioning of the
. Pharmacentic Services in the, hospitals dependent on the
Governing Body, 1 dU T '

— To keep a close watch on the same and supervise the carrying
out ¢f pharmacesticjactivity; 11

— To collaborate in the elaboration of programmes of construc-
tion, remodelling and equipment of the hospital pharmaceutic
gervices;

— To prepare formularies, textbooks and other elements normal
to the Hospital Pharmaceutic Services;

— To investigate the needs of the pharmaceutic staff and helpers
in the Hospital Pharmaceutic Services;

— To promote the realization of competitions of qualification of
the staff of the hospital pharmaceutic career and those for
filling vacancies which should be published by the Governing
Body;

— To encourage the relisation of activites with a view to bringing
up to date the scientific and professional value of the phar-
maceutic staff;
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— To render, within the scope of its technical specialization,
to the various services of the Ministry of Health and Assis-
tance, the collaboration it may be asked for and authorised
give from above;

DIAGRAM
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— To give technical ahd administrative support to the Committee
of Hospital Formulary of Medicine (Comissdo do Formuldrio
Hospitalar de Medicamentos);

— To direct the technical pharmacists of the departments of the
Governing Body technically;

— To represent the Governing Body on the committees, con-
gresses and,othermeetings, (national and;international, of, the
pharmaceutic activity;

— To propose all measures-judged necessary. or convenient for
the ‘greater efficiency of ‘the hospital pharmacy’ services.

Hospital Re-equipment

The Governing Body of the Hospital Pharmacy Services also
gives its technical collaboration in the plans of hospital re-equipment,
estimating and deciding on the material intended for the hospital
pharmaceutic services.

Permanent Committee of the Formulary of Medicines (Comissiao Per-
manente do Formulédrio de medicamentos)

In close connection with the Governing Body of the hospitals,
a permanent committee will function with it to proceed to the revision
and bringing up-to-date the Formulary of Medicines in the hospitals,
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which is authorised by higher authority and is constituted by pro-
fessors of the Faculty of Medicine, hospital pharmacists and those
of public health.

Centralization of Purchases

The Governing Body of the Hospitals, through SUCH (Servigo
de Utilizacdo Comum dos Hospitais) Service of Common Utilization
in the Hospitals, with a view to reducing the huge sums which each
one of the hospitals spends on medicines and materials for dressings
and sutures and also to give them due technical support, some years
ago organised the centralization of purchases of medicines and mate-
rials for dressings and sutures for the regional and sub-regional
hospitals, preparing, for this purpose, the whole structure of this
activity and finally informing theshospitals of the results of their
choice and the prices of the products in guestion,

Settling Staff in 1the Periphery.

Under cover of the Third Plan of Progress (111 Plano de Fomento)
and by means of the financial subsidy given to the Plan of Fixing
Staff on the Periphery (Plano de Hixagao de Pessoal na pariferia),
which includes doctors, pharmaeisté, nursing and administrative staff,
it has been possible to over¢ome some diffieulties of different kinds
met with on attempting to-pldee" teehni€alvstaff in the peripheral
hospitals, thus more or less ¢eniotel from" the large centres. The
regional hospitals integrated in the'hespital network, thus have phar-
macists to direct their services.

Hospital Pharmaceutic Services

The{pharmdceufic services.of the hospital establishments, cons-
titute departments with technical autononty, although'subject to
general guidance by ,the administrations; and their physical and
functional @indensidns are different according)torwhethey they are
central, regional or sub-regional hospitals.

Annual walue
of consumption
of medicines

| N.oof ! N.° of
| beds Pharmacists |

Central Hospitals ........coeirienvsvensersas | 8000 | 56 ‘ 80 000 contos

i e
Regional and subregional hospitals .| 15000 | 29 l 60 000 contos

..................

i 140 000 contos
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Table of Type of Staff in the Career of Hospital Pharmacist

Superior Manage- 1 | Annual Salaries
ment of Hospital | Central Hospitals | Regional Hospitals ————— -
Pharmacy | In Escudos | In Dollars

| |
|

High Inspector = ; 2 | 156,000$00 I $5,500
| _

FEE SRR e et EEd =
i [
- | Director — | — | 134,000800 |  $4,800
% e, | | .
| |
| : |
— Chief — 122,400 00‘ $4,370

Pharmaceutic Pharmaceutic  |* Pharmaceutic I
Technician Technician Technician 112,800800 24,000

1st Class 1st Class .
| -: | ;
Pharmaceutic | 'Pharmadeettic'.}) “Pharmaceutic |
Technician | ' Techhielan <Lechnician,/ | 93600500 $3,350
2nd Class | 2nd Cla_ss 2nd Class |
Pharmaeeutic Pharmaceutic '
—_ Technician Technician 85,200%00 $3,000
3rd Class 3rd Class |
| Pharmadeutie :
—- Techhician ~ | — 78,000%00 52,800
Trainee |

In the central hospitals and some of the regional ones, the
pharmaceutical services have departments for storing, production,
testing, care, maintenance and consumption of medicine, documenta-
tion and archives.

It is incumbent on them, therefore, to acquire, produce, distribute
and control the medicines for use not only in the service of the esta-
blishments in which they are integrated, but also sometimes to those
of others — aid from the central to the regional and sub-regional —
if its capacity for acquisition and production permits.

In the sub-regional hospitals, the pharmaceutic services are
simple and in some even reduced to small stores of medicines, they
being essentially distributing agencies of the same,
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Committee of Pharmacy and Therapeuticas (Comissdo de Farmacia
e Terapéutica)

In order to establish the normal connection between the phar-
maceutic, medicine, nursing and supply services, the Committees of
Pharmacy and Therapeutics were created which function in each of
the central, regional, and in some cases in the subregional hospitals,
if of larger dimensions.

These committees, which are presided over by the clinical
director of the hospital and have, as voting members doctors and
pharmacists are qualified to:

— act as consultive organs and as links between the medical and
pharmaceutic services;

— give notive of the plans of acquisition of medicines and direct
their consumption;

— give an opinion on new medicines to\be acquired;

— elaborate the list of émergeney medieines which should exist
in the medical departments;

— elaborate the private addendas of the formulary of medicines
and the Pharmacy Manuail.




PHARMACY IN THE ARMY AND NAVY

CARLOS SILVEIRA e NUNO ESTEVES DA ROSA
Frigate-capiain Colonel-pharmacist

In the Navy

The dispensing lof miedicaments 4o the ships practically began
with the long course 'sea= journeys, in.the heroic age of Discoveries.
Both the precarious eonditions of loedging and higyene of those frail
vessels that set off 'to discover the wide unknown Ocean and the
deficient food gave Wwa¥'not ofily-to various deseases but also to
epidemics that killed @/great ‘amount®ef travellers. Therefore, not
only for humanitary reasens buif «alse because of the increasing
number of those who got“ill and died could compromise the success
of those missions, the fleetS'earried. the so called «boticas». They
were boxes made of wood or tin, containing the medicaments of that
time.

The first «botica» whose contents are known dates from 1519 (1),
and it belonged to Ferndao de Magalhdes's fleet, who was the first
to attempt the circumnavigation trayell. That box contained a:rather
complete list of' ‘medicaments,’ which ' proves' ‘an!‘already “large
experience, _ _

Since the heginning; the:preparing of those{«hoticas» was pro-
bably the responsability of the Court Apothecary, though statements
referring to this fact only later on were made. Afterwards, when the
appointement of new Court-Apothecaries ceased, the «boticas» were
supplied by the Casa Pia Laboratory. After the foundation of the
Navy Hospital the medicaments were supplied to the fleet through
its Pharmaceutical Dispensary.

Besides the strict order that every ship should be provided with
the «botica» cointaining the drugs used in medicine at that time, it
was the King’s wish to have aboard someone who knew how to use
them. However, the number of phisics, surgeons and apothecaries
was at that time very small so it was not always possible to accomplish
such a wish. In fact, it was only in 1449 that the Arabian Mestre
Ananias settled in Portugal, bringing along with him other apothe-
caries from Ceuta. This Arabian man is considered the father of the
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Pharmaceutical profession in our country. It is easily understandable
why in the era of sea discoveries apothecaries were scarce. Neverthe-
less, mentions of apothecaries aboard are frequent.

On the 16th of November, 1803, it was determined that the
surgeons serving in the Navy when on board a ship had to get a
licence from the Real Junta do Proto-Medicato. To obtain this licence,
that allowed them to practise medicine and the Art of Pharmacy
aboard ships, they had to sit for an examination in both matters.

Because of this determination and of the foundation of the Navy
Hospital it is quite natural that the pharmacists on board may have
decreased in number. However, until the 24th of November, 1836,
when the post of pharmacist in the Royal ships was suppressed by a
law, there were still many of them serving aboard. The same Act
adjoined to the Navy Hospital one apotheeary and two assistants.
A later Act established that these assistants must also be apothecaries,
being the older in charge called'first apothecary.

In 1842, two pharmacists of*the Nawy Hospital were issued
to the post of Officers; Thig Aet dated from the 20th of December
1842, says as follows: £

«Granting the request of thé pharmaecists of the Navy Hos-
pital, dated from the 22nd of "April of the present year, and
according to references given about them by the President of
the Navy Health Council,-we issue first apothecary Bernardo

José dos Reis to the post“of first*Tieutenant of tlie Navy and

Assistant Calixto Gaudéncio Feio isgdssued to the post of second

Lieutenant. 7 SR [

The Minister and Interin Secretary of the Navy Affairs
and the Overseas,

Paco das Necessidades, the 20th of December, 1842

(a) The Queen
José Jonguim Falcdo»

In the following years, after several Acts by which the pharma-
cists of thé Navy Hospital are appointed jas first> and second class
pharmacists, or as first and second pharmacists. The first staff of the
Navy pharmacists is established by the Act n. 11 306, dating from
the 30th of November, 1925, Four lieutenant captains and two first
or second lieutenants formed that staff.

On the 28th of December, 1929, the Navy Officers Statute is
published. In the referred statute the staff of Pharmacist Officers is
suppressed on the ground that only those performing military duties
had right to a military rank.

However, by an Act of the 26th of Setember, 1946, the pharma-
cist staff is reestablished being composed by one captain lieutenant,
two first lieutenants and two second lieutenants and it was incor-
porated in the Navy Health Service Staff.

Respectively on the 31st of December, 1952, and on the 31st
of March, 1964, the staff of Pharmacist-Officers was enlarged by one
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frigate-captain, three first lieutenants and two second lieutenants.
Nowadays, the staff has been enlarged again and includes one frigate-
-captain, two lieutenant captains, six first and six second lieutenants.
In the present difficult days the Navy is enduring, this staff is accom-
plishing its mission of dignifying the prestige of the Navy Pharmacy.

In the Army

The Army Pharmaceutical service has its roots in the dispen-
saries of the Army Hospitals, established in 1805, as well as in the
Pharmaceutical Department of the Sanitary Equipment General
Store-house.

During the first world war it was necessary to take measures in
order that the Army Pharmaceutical Service could satisfy efficiently
and economically the increasing demands of the Health Army Ser-
vices. As the above mentioned\department could not correspond to
those demands, it was then.feplaced"by the Army Central Pharmacy
(Act n.° 3864 of the fipst of @pril, 1918), organized as a Factory and
having a staff of Officers.includifig d lieutenant-colonel, a major, four
captains and five subdlternes. If had adjoined branches in Oporto and
Coimbra. o= Bl ' i A

Two years later, on the 26th of Mareh, 1921, the law n.° 1129
establishes the following“@epartments of the Army Pharmaceutical
Service: A~
General Inspection of Pharmatéutical Service.
7th bureau of the 2nd‘Géneral Direction of the Secretary of War.
Central Army Pharmacy: -

Besides its branches already existing in Oporto and Coimbra,
that law created delegations attached to first and second class Army
Hospitals as well as delegations attached to third class Army Hospitals

in towns where there was a Division Headquarter, _ Al
11 The stafflof the Pharmaeeutical 'Officers included thereforé-one
colonel, two lieutenant colonels, three majors, twelve captains and
twenty-two subalternes, totalizing fourty-sixe-officers; forty-one of
them working for the Army Central Pharmacy and its delegations
and branches.

Afterwards this staff was reduced along the years, specially the
one concerning the Army Central Pharmacy, whose delegations were
confined only to Lisbon, Oporte, Coimbra, Evora and Tomar. In those
towns were the Headquarters of the correspondent Territorial
Commands.

The Law n.° 42 564 of the 2nd of October, 1959, by fixing the
general organization of the Army Ministery, created one Inspection
and one Department in the Pharmaceutical branch of Health Service
Direction.

The training of the Pharmacy staff is given in the Army Health
Service School, as well as in the Chemical and Pharmaceutical Army
Laboratory.
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The programme of the corporals’ training includes general
notions of chemistry, water depuration, study of vegetal and animal
drugs, antibiotics, serums, hormones, vaccines, galenics and generali-
ties about Pharmaceutical Service in the Army.

The programme of sargents course includes, in its general part,
notions about atomic war, mainly protection against atomic explo-
sions, notions about biological war, gases and water depuration. In the
specialized part of this course, lectures are given about pharmaceutical
industry, storage of medicaments and sanitary equipment as well as
about disinfection and disinfestation of barracks.

The Army Chemical and Pharmaceutical Laboratory is one of
the most important branches of the Army Pharmaceutical Service.
Established in 1918, under the name of Army Central Pharmacy, it
has taken the present designation since 1947 and was the first Indus-
trial Pharmacy in the country, hayingsearried out a very remarkable
scientific activity. In this respeet; for examiple, it can be said that the
Portuguese Pharmacopoeia adoptéd' to-a eo-considerable extent the
analytic methods used for theseentralérof drugs which were studied
by army pharmacists in the Army Céntyal Pharmacy.

The assignements of the Azmy Laheratofy as a Factory organi-
zation have been fixed in legislation, Newadays, by the Act. n.® 41 892
of the 3rd of October, 1958, the Armiy Laboratory has the following
duties: o

a) The preparing and nmni}gula.tmn of medicine, surgical dress-
ings and other chemical produets demandéd by the Army Forces or
necessary to satisfy the privateneeds of.their staff.

b) Chemical and Physical analysis of anti-gas stuff, and, when
possible, the manufacturing of filtering cartridges with their res-
pective loading.

¢) Disinfectation and disinfestation of barraks and other Army
buildings ,as well asthe research of products concerning chemical
and biolobgical war_or used tolnéutrdlize chenical weapons:

d) Chemical, Toxigological and Bromatological analysis necessary
to the Army Forces and [it3 sfaff) Plus waten chiemical and) baterio-
logical analysis. [ o

By the 9th item of the same law it can also be entrusted by the
Army Ministery with the realization of specialized military problems,
along with organization of technical courses.

The Army Laboratory activity has been in constant development
specially since 1961 when a state of emergency was declared Overseas.

As a consequence of those events the Army Laboratory had to
re-examine its structures in respect to the production and handling
of big quantities of medicine necessary to supply the Army Forces.
In the first place, branches and delegations were established in
Angola, Mozambique and Ginea, in order to make possible a more
efficient distribution of medicaments to the Army Forces. Afterwards
efforts have been made in order to obtain a production to keep up
with the increasing demands. To reach this objective it was necessary
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DIRECTOR
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to set up new buildings and equipment, according to the most modern
techniques of pharmaceutical industry.

As the attached diagram shows, the Army Laboratory can be
considered as one of the best Portuguese Pharmaceutical Laboratories.
It follows the honourable tradition of the remarkable technical and
scientific work carried out during the twenties and thirties, in Cam-
polide, by its antecessor, the Central Army Pharmacy.
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CONTROL OF PHARMACEUTICAL PREPARATIONS

M. J.

The legislation which is concerned more directly with the con-
grol of the quality of pharmaceuticalypreparations in Portugal is as
ollows: = '

— Decree N.° 19 331 of bthrFebruary 1931, relative to the sale
of foreign patent medicines. ey W

— Decree-Law N.° 29537 of 18th ' April 1939 on the subject
of the Pharmaceuti¢ industry.™,' :

— Decree N.° 39 633 of 5th,May 1954 which conditions the Phar-
maceutic Industry. "o '

— Decree N.° 41 448 of 1BthiDecemiber-1957 which governs the
introduction on the Portuguesé maiket of new pharmaceutic
patent medicines, national“er foreign.

— Decree-Law N.® 48 547-of 27th August 1968, which concerns
the exercise of the pharmaceutic profession.

Patent medieines;may be prepared in the pharmacies or.in the
industrial laboratories of pharmaceiitic pdtent mediemes! <1 ((

The pharmacies and the lahoratories have, as responsible techni-
cians in the{preparation of) medicines, pharmacists-holding aPortu-
guese university degree. '

For the installation of a pharmacy or a laboratory of pharma-
ceutic patent medicines, an authorisation from the Ministry of Health
and Assistance is necessary.

The pharmacies and laboratories must always be clean, as also
the personnel who work in them.

The pharmacist shall watch over all operations from the prepa-

- ration of the medicines until their distribution.

It is forbidden to supply the public with medicines and medicinal
substances in wrappings which have not been properly labelled.
On the label must be shown the name of the medicine, the
qualitative and quantitative formula, the price, the register number
of the Governing Body of Health (Direccao Geral de Saude) the lot

b ]
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number, the quantity contained in each wrapping, the name of the
pharmacist and of the pharmacy or laboratory which prepared it,
if it should be dispensed without medical prescription, and the
special conditions for conservation.

The medicines or the medicinal substances registered in the
Portuguese Pharmacopoeia, in the National Galenic formulary may
be supplied only with the names inscribed therein.

On the wrappings of medicines for external use, it is obligatory
to place a label, printed on a red background, with the indication
«for external use». On the wrappings of medicines for veterinary
use, a label must be attached printed on a green background with
the indication «for veterinary uses.

Requests for authorisation to install a laboratory for pharma-
ceutic patent medecines are addressed to the Ministry of Health and
Assistance with the following details:

a) Name, nationality-and vaddress.of the applicant;

b) Legal nature of thé'enterprise-constituted or to be constituted
to ensure its exploitation,

¢) Place chosen for the installation;

d) Specification of the industry and the products, with indica-
tion of the respeetive pharmaceutic forms;

€) Specification of the-machines.and other elements of product-
ion to be installed;

f) Processes of manufaecture-and usage;

g) Kind and source of the raw materials to be used:

h) Capacity of production;

i) Estimation of the prices of industrial cost of the products;
j)-Indication of.the markets to be, supplied;

k) Amount and origin of capital to be invested;

1}| Bermanente;staff wha are tojtake part in the production with
their time-table of work;

m) Period considered necessary for the installation and start of
production.

In a laboratory of pharmaceutic patent medicines, the following
rooms, at least, are obligatory:

a) Analizing laboratories for the raw materials and the checking
of the purity and the activity of the industrial medicines;

b) A room for each one of the pharmaceutic forms to bhe
prepared;

¢) Suitable compartments with ventilation for the installation
of boilers, stills, sterilizers, stoves and such like material;
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d) A special compartment for the washing of material;
e) Sanitary installations for the Staff;

f) Packing room;

g) Stores.

No patent medicine of foreign origin may be sold to the Public
before its qualitative and quantitative composition has been examined
as to its active substances.

This examination should be carried out on at least one unit
of each lot imported as follows:

a) That on serums, vaccines and similar products at the Camara
Pestana Bacteriological Institute, in the terms of its rules;

b) That on all other prodiéiets by Portuguese pharmacists in
pharmacies or laboratories of -patent unedicines.

The examination may also -be‘eapried out in official laboratories
of patent medicines on a dispatéhvfvomile Ministry of Health and
Assistance and proposal of the GavenmtBody of Health.

Importers shall send to the Governing Body of Health copies
of the respective analytical Teportss o

When the analytical méthods to" appraise the composition is
unknown and if it is considered negessary,“the Governing Body of
Health may dispense with the“presentation-of the report of analyses
after consulting the Superior Coungil of*Social Activities (Conselho
Superior de Accio Social).

The labels on foreign medicines must state the name of the
representative, of the preparer and of the pharmacist or laboratory
which carried out the analysis. A foreign language may be used, so
long as the Portuguese language occupies the principal place.

National or(foreign mnedi¢cines are| authovized by the Governing
Body of Health and their selling price to the public is approved by
the Regulating Committee of Chemicalyand Pharmaceutical Products.
(Comissdo Reguladora 'dos Produtos Quimicos'e Farmaeduticos):

For each of the requests for authorisation to sell to the public,
the Governing Body of Health will consult, from the economic point
of view, the Regulating Committee of Chemical and Pharmaceutical
Products.

To study and then give an opinion on the requests for authori-
sation, the Technical Committee of New Medicines was created, which
functions in Dr. Ricardo Jorge's National Institute of Health, cons-
tituted as follows:

a) The Director of the National Institute of public Health of
Dr. Ricardo Jorge — Presidente;

b) A representative of the Regulating Committee of Chemical
and Pharmaceutical Products;
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¢) A doctor representing the Medical Council;
d) A professor or assistent from the Faculty of Pharmacy:
e) A professor or assistent from the Faculty of Medicine:

f) A pharmacist indicated by the National Syndicate of Phar-
macists.

The request for authorisation shall be accompanied by the
following documents:

1— Application addressed to the Director General of Health,
on stamped paper accompanied by a fiscal tax stamp of
5300, on which shall be indicated: the name of the medicine, %
the qualitative and_guantitative composition, the pharma-
ceutic form andsfhe presetitation. The applicant’s signature

must be w1tnm W:‘ Nom‘y

2 — Descriptive geport il P{rtuguﬁse signed by the technical
preparer if /it ‘deals with=a foreign medicine, of which the
pharmacological nmas;eﬁstits are known.

3—A doeument. : t;hg #d‘vantage to public health, of
the 1ntmdueﬁﬁn of thae m 3 on the Portuguese market.

4 — Scientific d&wm;aﬁm “in. Portuguese justifying the
therapeutic intgrestwof the medicine. This document should
include all the infermation Possible concerning the pharma-
cological, accessory and-toxic actions on the therapeutic
efficienty, the -dosage, and ‘the contra-indications of the
medicine. These documents should be accompanied by
photocopies of the integral text of the reepeetive publica-
tions. If the medicine has already been described in a foreign
pharmaeopoela or if it bas already been studied by an orga-
! nization 'of thel hattire!ofcthe léCouneill dn 'Drugsy or! by the
American Association, this fact should be mentmned and

| cconfirmatory domrment,e attached . :

5 — Two samples of the medicine and the actlve pure substances
as a standard when the preconized analitical technicians
demand it.

6 — Design of the label.

7— Project of literature. If it is not desired to include this in
the wrapping, the fact should be mentioned in the Appli-
cation.

8 — Methods of analysis, signed by the pharmacist responsible
for the analysis of the produect, which should specify:

a) The technicians employed in the testing of the raw mate-
rials used;
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b) Methods followed in the identification or in the physico-
chemical or biological determination of the active subs-
tances of the product;

9 — Methods adopted in the testing of the toxicity of the pro-
duct and report on the study effected;

10 — Methods adopted to verify the conditions of conserving the
product, report on the experiments effected and indication
of the periode of availability for the product, if this is
necessary;

11 — In the case of a foreign medicine, official document officially
translated proving the legal existence of the preparer
laboratory and the legal sale of the medicine in its country
of origin. The expressiofi «for export» is not permitted on
the labels or receptacles. **

The Technical Commitfee’of N&W Medicines (Comissdo Técnica
dos Novos Medicamentos) | may demand.other details which they
consider necessary. The Committee; inhits\report, must give infor-
mation on the therapeutic interest of the medicine, on the advantage
of its manufacture and its'introduction on the market. They must
also take into consideration the fieeessityv=of limiting the excessive
number of similar medicines.” 1 V=<

The laboratory research %ghich Wwas eonsidered necessary for
the information of the Technical Committée of New Medicines shall
be effected in the laboratory of the Regulating Committe for Chemical
and Pharmaceutic Produts or other official laboratory of patent
medicines.

The Director General of Health, after considering the opinions
of the Regulating Committee for Chemical and Pharmaceutic Pro-
ducts and of fhe Méchnical Comimittee of New (Medicines) Will décidé
on the process in question.

If the applicant dees-not agree awith thejdecision, he may, appeal
to the Minister of Health and Assistence, who will cofisult the Supe-
~ rior Council of Social Action.

There is a list of medicines which are examined compulsorily
in the laboratory of the Regulating Committee for Chemical and
Pharmaceutic Products after preparation. As to other medicines, the
Governing Body of the Pharmacy and Medicine Services, of the
Governing Body of Health, wil pick samples on the market, with
some regularity, and have them analized in patent medicine labo-
ratories.

Laboratories and pharmacies are inspected by functionaries,
with a degree in pharmacy, of the Governing Body of Pharmacy and
Medicine Services. They inspect the processes and the files of manu-
facture, the methods of testing the raw materials and the finished
products.
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They will investigate, also, if the manufacturers are exercising
the necessary control on the lots of all the preparations intended for
commerce, if the staff possess the qualifications necessary to carry
out the functions attributed to them, and the hygienic conditions of
the installations,




THE DISTRIBUTION OF MEDICINES
IN PORTUGAL

MARIA DO CASTELO MENDES CORREIA
Member of Direction of National Pharmacy Corporation

Although Law 2125 of 20/3/65 states\«1. The function of pre-
paring, keeping and distributing niedicines to.the public as a medical
activity is considered to be of public inferest. 2: It is incumbent on
chemists to ensure the funétion réferred to«dn the previous number,
without detriment to/the/regime properitolthe chemist’s or the
laboratories of pharmaceutical produets and the State specialized
servicesy, it is not always the pharniacist who superintends the dis-
tribution of medicines. The decree 48547 of August 1968 contains
identical principles, the wording-of ‘Art:29.being: 1) The preparation
of prescriptions or the delivery of mediéines or medicinal substances
“to the public are acts to be“exercisedsexXelusively in chemists’ by
chemists or by their lawful collaperators;*under the full responsi-
bility of the former.

But n.° 2 of the same article contradicts the idea that only the
pharmacist should distribute medicines, stating: — The Directors
of the Health Services (A Direccdo-Geral de Satide) may authorise
medicines to be supplied by pharmacists or not in the institutes of
me(lical-assistance-and) in the institutes of: social assistance which
possess ' stocks of medicines intented fér ‘the-people’ to 'whem ‘they
give assistance. .

With due respect, the|law is inconsistent ‘with its own)disposi-
tions, unless the health and the life of the public who go to private
chemists’ deserve better care than those who make use of the phar-
maceutical services of the institutions where medicines may be
supplied by pharmacists or non-pharmacists.

From what we state, the distribution of medicines in Portugal
is liable to a duality of rules, which we do not understand.

Should the medicine only be distributed by the chemist or under
his direct responsibility? Obviously yes: Medicine is not just any
kind of goods, it is something «sui-generis», something specific which
necessitates profound knowledge in the one who prepares it and in
the one who distributes it. The doctor who prescribes it has not
always time to explain in a way to make himself understood how
the product is to be administered: he has to reckon with patients
from less educated classes who understand with difficulty, or who
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don’t understand at all, what the doctor tells them, and go to the
chemist’s to ask if it will not harm this or that from which they
also suffer.

How could anyone reply conscientiously who doesn’t know what
he is handing over, anyone who doesn’'t know its effects and the
contrary symptoms?

We must not forget that a medicine is a two-edged sword.

There are of course products immensely more valuable (if we
consider medicine only for its cost, if we don’t consider its inestimable
value when it represents the price of a life) but so far as we know
there is no university training for either the most precious gem, or
for the rarest metal or for the most deadly weapon that exists, for
those who-distribute them:.

This factor alone puts medicine in a place apart, as a very
important product, and justifies théexigency.

And nevertheless, ae can.affirm without fear of being contra-
dicted, as we may verify at\eyéry stap, that besides the institutions
provided for by the law, .other.doofs open for the outlet of medicines.

On account of the“irtesponsibility of many and the money-
making of others, illegdl centfes of distribution of medicine are
created which have not passed through the Chemists’.

The phenomenon oeeours on a national scale both in the large
city as in the small centre;wherever there exists a private enterprise
or a state enterprise which-has'feutided a Sports Group or a Centre
of «Joy through Works, the aimgef which, among others, is to
acquire medicine at illegaladiseounts by whatever method.

Thus these pass directly frem the Laboratory or from the whole-
saler to a «store» of medicines in a factory or office, where anyone
without adequate preparation proceeds to distribute them.

And thus we see how products which the chemist refuses to
supply for the lack of a medical prescription are delivered «ad hocy,
favouring the. sélf-medical-treatment-Which is, at; present one; of-the
great preoccupations of ‘medical authorities all over the world, espe-
cially to the Organization of World Health. ;

We Have' seehi personally,»as part of 'réquiisitions.emanating from
these Institutions, a whole series of medicines including antibiotics,
anovulatories, tranquilizers and stimulants.

If, from the economic point of view, this causes anxiety to the
pharmacist owner of a chemist’s on account of the competition it
represents, from the point of view of public health, it should be the
object of severe suppression by the authorities on account of the
danger it constitutes to health, often creating addiction, almost
always irreversible.

Others, besides the Sport Groups and Recreational Groups, are
responsible for the illegal outlet of medicine: aid centres, today com-
pletely unnecessary owing to the creation of Medical Welfare Centres
(Caixas de Previdéncia), Parochial Centres, which no longer have
any reason to give medical and pharmaceutical assistance, but which
continue to distribute medicines in complete contravention of the
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law, although with the complaisance of those who formerly autho-
rized it.

Statistics recently proved that about one million of the three
million six hundred thousand contos of pharmaceutical patent medi-
cines fiscally stamped by the Governing Committee of Medical and
Pharmaceutical Products in our country did not pass through the
chemists’.

It is true that we must count with the hospitals and other
organized bodies authorized to get their supplies direct.

But the value of the illegally obtained medicines represents
about 25 % of the total.

How do they leak away?

We call upon the medical authorities for the sake of the Chemist
and for the sake of public health to stop the illegal circulation and
distribution of medicines” by mmﬁg efficient fiscalisation and
severe sanctions. FREY el o TERGRAN)

And we have only mentiched thése that are illegally sold.
But there are more: there aresthé hundreds; the thousands of quan-
tities that the laboratory prepdgandists peur out daily on the desks
of the doctors who visit them. (155 G

Isn't this a wrong outlet for the“pharmace

What is the purpose'of these samples?

Are they always for\ elimical. éxpeéviment? Does the doctor
continue to experiment with products which have been on the market
for many years? XAV A

Many, we have no doubt, Will get ¢ld in a drawer, from which
one fine day they will be thrown straight into the dust-bin, Others,
forgotten by the doctor, will be at the disposition of employees of
the consulting rooms, who will distribute them among acquaintances
and friends, who knows how often, administered to people to whom
they had been completely contra-indicated. . :

And isa’h thisranother means of obtaining samples;janother;opgen
door to self-treatment and to addiction? : '

When will clinical samplesjbe subjected to regnlations condition-
ing their distribution, limiting them' in quantity'and time?- "/ >

Why are samples not given only to hospitals, where they can
be widely tested, with the added advantage of representing an
economy for those services, and for only one year after their appear-
ance on the market? This period appears to us to be sufficient for
the doctors to estimate the therapeutic value of the product, and
meanwhile a fresh avalanche will issue from the laboratories.

Only after the problem created by the illegal outgoings of
medicines have been seriously faced, for which it will be necessary:

-
e

tic speciality?

1. To re-examine: The entities who have the right to obtain
their own supplies;

92 To order: The efficient fiscalization of wholesalers and labo-
ratories in order to put an end to illegal distribution;
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3. To promote: Medical educational campaigns for the directors
of the social services of enterprises in order to make them
aware of the danger of acquiring and distributing medicines
outside the Chemists’.

can the distribution of medicines be carried out as determined by
N. 1 of Art. 29 of the law in force: in the chemists’ and under the
responsibility of the pharmacist.

Decree N.° 48 547, which is four years old, is, after all, an old law.

«In 1514, in the reign of King Manuel I, a law is published which
regulates commerce in toxic substances and prohibits anyone what-
soever to have them in his house, except the apothecaries who may
apply them in their household remedies according to the preseription
of the physician.»

This is proof, thereforé, that more than four centuries ago a
trilogy was created uPharmacy—Pharmamst-medlcme» difficult to
separate,

If matters are put in onier, thare isno doubt that the dispensing
of medicine will be made tegally. ™ .

We know that to-da:(, unhappily, fhiere are chemists less scrupu-
lous in requiring a medical cription for certain products, which
should only be supplied mﬁ conditions. And why do they do so?
I do not believe that ehemists have ever disregarded the necessity
of presenting a medical preseription- for.the sale of drugs. This pro-
vision is carried out beeause therc i§¥ho evasion for this type of
product: the wholesaler knows that He is responsible to the authori-
ties, and the chemist can obtain the product only against a signed
and stamped receipt. So he is serupulous in giving it, in filing the
prescription and registering it in a special book.

Why is not everybody equally dutiful in dispensing other pro-
ducts which need prescriptions?

How t¢ insist on it, if the same.can be obtained without any
control(through [those aforement;med illegal!suppliefs? |

The decree we are quoting says:

Chemists are forbidden to bl.lppl}’ ta the publi¢ wnhout medical
prescription:

a) Medicines and medicinal substances, drugs or others which
may be used as anovulatory or abortives specified in the list approved
by the Ministry of Health (Direccdo-Geral de Satde),

b) All medicines in general which compulsorily have a label
stating that they cannot be supplied without medical prescription.

And Art. 59:

1) Each medical prescription which prescribes medicines which
should only be supplied to the public in this way, in the terms of
the former article, may only be made use of once, ezcept in the case
of special indication by the doctor, written by him on the prescription
itself, stating in full, the number of times or the frequency with
which it may be made use of.
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2) Whenever a medical prescription is to be made use of more
than once, the chemist, at each repetition, should observe the dispo-
sitions of Art. 67 (registration of prescription) and indicate on the
prescription itself the repetition made and the respective date thereof,
stamping it with his rubber or metal stamp.

We ask: How many doctors observe this disposition and indicate
the number of times that a prescription may be made use of?

How can the pharmacist decide between his conscience and the
exigency of the law, in the face of a prescription which he knows
is for a chronic sufferer, who consulted a specialist in a big centre
and who now wishes to make use of it in the small place in which
he lives as many times as is necessary (or the doctor has told him
verbally) if there is no indication to that effect?

And, what hurts the pharmacist more, is the knowledge that
the product he doesn’t give the pati€htsin order to obey the law, can
be acquired by him illegally and with total impunity from whoever
supplies it to him. L)

The list referred to in paragraph @) was published in the Official
Gazette of 6th April 1971,/and is-a list.which appears to exceed the
legal bounds of the decree guoted;-seeing'that a vast list of pharma-
cologic groups have been published comprising nearly all the medi-
cines used by chronic sufferers. [ 5

This has led one of the organizing bodies of the pharmaceutical
class to set the matter forth to the authorities since, in order that
chemists may be obliged to_fulfilvsuch vasi restrictions, the ceding
of medicines to all entities whe are not/chemists must definitely be
put an end to. e

We know that at this moment the elaboration of a new list
is being studied which we hope will be made in such a way that
the chemists will be able to respect it, safeguarding themselves for
the so many urgent cases in which the pharmacist, owing to his
scientific preparation and his professional ethics, when he may and
when" hel may not*supply a jgiven medicine, Otherwise, it would- be
a denial of the reason of his presence in the Chemiist’s.

When the medical authorities spcceed in making.the law res-
pected and medicine does not téaeh the’ public. éxeept through the
chemist, the latter will also fulfil his part in dispensing products
which need a prescription, and the old Portuguese pharmacy, which
for centuries has been governed by the traditional canons, may be
pointed out, in Europe, as an example.




QUALIFICATION OF DEGREE IN PORTUGUESE
PHARMACY FOR THE PRACTICE OF ANALYSES

HENRIQUE SANTOS SILVA
Specialist of Clinical Analysis

One who knows thel Histery ofyPharmacy cannot help being
astonished at the evolution through which pharmaceutic teaching
has passed up to the presént day ‘sueha great evolution that we can
say to-day that its tea:él_w.mg‘ii;_ncizdeﬁa such a large number of subjects
that the word «Pharmaeysis synonymous for «Pharmaceutic Scien-
ces», a collection of ehemiecal-biological subjects which prepare the
graduate for his various specialisations.

Portugal, as a productive country, must keep up with this evo-
lution because, although présenting asscheme of teaching of the most
up-to-date, as we may readwih the book «Repertoire Mondial des
Ecoles de Pharmacie», published by the"World Organization of Health,
it hopes, within one or two years;to present a new scheme for its
teaching, within the plan of modernization of university teaching
which the present Minister of National Education is engaged on.

This complexity in our teaching is proved by the fact that after
graduating, and in order to carry out clinical analyses, it is necessary
to specialise in Chemical Biological Analyses, after a post-graduate
course-and; acperiod) of| training, {It) is only |thug [that) the mespéctive
specialist diploma is conferred.

How is the preparation of the graduate in Portuguese pharmacy
conducted; in order to practise clinieal 'analyses?' ' :

The pharmaceutical course in Portugal comprises two cycles of
study: the first, of 3 years, bestows the Pharmaceutical Diploma, and
the second, of a further two years, bestows the Chemical-Pharma-
ceutic Degree, which corresponds to the academic title of Graduate
in Pharmacy. Only graduates have access to the post graduate course,
permitting preparation for the exercise of clinical analyses.

Until the acquisition of a degree the following subjects have to
be taken: General Chemistry, Inorganic and Organic, Qualitative and
Quantitatative Chemical Analysis, Cryptogamy and Fermentations,
Bio-chemistry and Bio-chemical Analyses, Toxicology, and Toxicolo-
gical Analyses, Microbiology, Physico-chemical Analyses, Hygiene,
Pharmacodinamy, not to mention the other subjects in the course.

This collection of subjects gives the Portuguese pharmacist
an unmatched preparation, which allows them to frequent a post-
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graduate course for a year, a theoretical-practical course which gives
them the opportunity of devoting their attention to chemical-biolo-
gical analysis. After this course, the graduates complete their trai-
ning in state laboratories or private ones recognised as fit for the
respective Faculty to give a certificate of progress. In possession of
this document, the graduate will request the Corporative Organi-
sation (organised body) of Pharmacist — National Syndicate of Phar-
macists, in the terms of Art. 14 and 15 of their Statutes (Decree-
Law N.° 46 997 of 7-5-1966) to grant him the diploma of specialist
in chemical-biological analyses.

This specialisation is undoubtedly polyvalent, that is, during the
course, he will be given instruction in Applied Bio-chemistry (Cli-
nical Chemistry), Hematology, Bacteriology, Parasitology, with
special emphasis on laboratory data. This is what we in Portugal
call Clinical Analyses, an expressionfWhieh in other countries is trans-
lated in a different way. However, in the hospitals in Portuguese
University cities, this practiee is-earried out only for each one of
the subjects of the post-gnaddate-coursesand \not with a polyvalent
character, while in all private Jaboratorie§"this subject is polyvalent.

According to Portuguese datw; . vatiotissenactments grant to the
graduate in pharmacy the practice.of elinical analysis:

1. Decree N.° 21 853 of 8-11-1932 establishing the plan of studies
of the Faculties of Pharmaey: { -

2. Decree-Law N.° 46997 of '7:5-1966 granting the title of spe-
cialist, > Kor :

3. Decree-Law N.° 19 073%f" 21¢6-1969 which requires the rank
of specialist for the exercise of ‘clinieal analysis in the Portuguese
overseas possessions.

4, Decree-Law N.° 48 547 of 27-8-1968 which establishes the law
of exercising the Pharmaceutical profession which includes the Deon-
tologic Code.

6.1 Decree-Law N £ 42254 10f- 7541959 “-which concedes the clas-
sification of analysts for the recruitment of senior staff when the
services require gpecial scientific preparation, .

In the'fage of thése facts, wessee today |graduates lin (pharmacy
and specialists in clinical analysis exercising their profession in state
laboratories and in private laboratories.

In the laboratories of the «Hospitais Civis», although the gra-
duate in pharmacy tries to make his contribution, his activity has
encountered difficulties vis-a-vis his fellows in medicine. The new
organic law of the Ministry of Health and Assistance and Professional
Careers (Decree-Law N.” 413 and 414 of 27-9-1971) mark a difference
in level in relation to graduates in pharmacy in the position of Ser-
vice Chief, the same thing happening in our overseas possessions.
However, they collaborate in the «Hospitais Civis», Misericérdia
Hospitals, Maternity Hospitals, Health Centres, Military hospi-
tals, ete.

Meanwhile the Pharmaceutic work in the periphery is done at the
cost of the graduate in pharmacy, seeing that almost all our medical
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colleagues work in the cities of Lisbon and Oporto, together with
other state employments. This laboratory coverage of the country,
important as auxiliary sanitary coverage, is a problem which we
hope the National Authorities of Health will modify principally with
regard to the situation of the «hospitais civis». The graduates in phar-
macy who work for the Security Health (Previdéncia) in the Ministry
of Guilds in the cities of Lisbon and Oporto, suffer the same abuse.

From the scientific point of view, graduates in pharmacy and
specialists in clinical analysis have taken part in the Portuguese
pharmaceutical meetings with the presentation of scientific or pro-
fessional subjects, the collaboration of University Professors of Phar-
macy with the professional men being distinguished. On a par
with this manifestation there are the groups on a district level for
the discussion of practical matters, there having taken place last year
a national meeting for the diseussion and improvement of methods.
For the present year thedfirst programme of control of quality in
clinical chemistry is beéing “planned. Together with the National
Syndicate of Pharmacistseworks a ¢ommitte of chemical-biological
analyses which collaqu:ﬁtgsﬁcié;nt.jﬁcaﬂy::whith all colleagues. These
have the Portuguese Pharmacy.Journals (Revista Portuguesa de
Farmdcia) and Pharmaceutical News (Noticias Farmacéuticas), two
journals which publish articles on patent medicines.

.




PHARMACY AT THE SERVICE OF FORENSIC
TOXICOLOGY

ANTONIO CARLOS DA SILVA SANTOS
Pharmaceutic Specialist of the Laboratory of Criminal Police

The first fact which occur to us to justify the title of this paper
is that of the very present pfoblembf @rugs.In the fight against this
world-wide scourge, the pharmacist findsiarfield of action favourable
for the application of his knowledge. His Bétanical knowledge allows
him rapidly to identify hemp. His experience in microscopy enables
him not only to diagnose, but alse to-isolate the characteristic ele-
ments which he may find/in an «innceents sample of tobacco. But his
physico-chemical knowledge leads him to a thorough examination
through an identification based on ‘his chromatographical experience,
a technique which will also permit-him tesidentify opium or purify
the respective extract which “later, will’confirm its identity through
the absorption spectra in ultra*violet and infra-red. But the pharma-
cist’s knowledge is put to the proof at once at the beginning of a
toxicologic analysis, The choice of method for the destruction of or-
ganic matter or the purification and isolation scheme of the possible
toxic drug existing in a testsample as diversified as those afforded to
the toxicologist — viscera, remains of food (prepared or not), medi-
cihes; jinsecticides; cosmeties,|industrial (products; drinks, vegetable
mixtures, etc., ete., demand from the outset an experience and a pro-
found knowledge-of pharmaceutic teehnology, of-bromatologic ana-
lyses, of physico-chéntical ! phehbmena;! wideamnalytical experience;
that is to say, a combination of attainments which are concentrated
in a pharmaceutic degree.

What academic degree is necessary to be able to interpret an
analysis of an injection labelled poison on verifying only the presence
of benzoic acid and chlorate of soda? In the same way we include the
problem of analyses and interpretation of cases of doping of grey-
hounds in which the presence of caffeine is easily detected, but the
same does not happen when the Analyst comes across the presence
of sulphur or chloropropamide drugs which by their pharmacologic
actions function as negative doping.

Only someone with a perfect knowledge of the field of bromato-
logy, in the presence of a sample of food, usually decomposed, is able
to interpret data resulting from the natural presence or from disin-
tegration of multiple organic compounds. It is clear that the analyti-
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cal aspects, which are found connected with the presence of a pure
product or of a mixture or even with the result of human metabolism
need a previous knowledge of the phemomena of disintegration. Only
Biochemical and Toxicological studies permit an amount of knowledge
which, resting on a diversified analytical preparation permits the
schematization and execution of a well programmed analysis.

Our physico-chemical preparation is also shown in detecting by
tests of chromatographic paper or by TLC, the type of colouring
matter used in counterfeit whiskey, previously discovered by liquid-
-gas chromatography. The obligation of knowing the charateristics of
colouring matter, as also of the processes of detecting them, besides
the faculty of knowing the legislation in force lead the professional
pharmacist to collaborate in the food industry, more and more di-
rected to the enrichment of the presentation of their products, whe-
ther by the incorporation of ¢ s whether by synthetic sweetening,
so well known to the phacm: Oy its galenic properties as well as
for its presumably cancefi .

Pharmaceutic intervention,
tology, may also be solicited” for
poison which, unfortunately,
among a population wh
prepared with methan
nufacturers lacking in any human sentiment whatever.

The function of the¢ Pharmaeist'is-alse important in the execution
and control of cosmetic formulas, 'a‘eldss 0f products not exempt from
alergic reactions which, @nﬁaﬁyqﬂwﬁg, is not more than slight
cutaneous poisoning.. The simultanteiis knowledge of physiology of
the skin and of the numerous chemical.agents used in emulsions, the
basis of nearly all cosmetics, together whith mastery of the physico-
-chemical and pharmacologic characteristics and of the degrees of
toxicity of the active principles of non-systemic action to be incor-
porated allow products to be prescribed which clean and beautify
the, skin without, however, altering the; bydiolipidie, balafice, {whieh,
together with"the’ pH; ‘form™the" basic ‘chardcteristics- for” a ' good
healthy skin. ’ ‘ : e [

So farjwe havecepnsideredsthe Qubjeat Rhamacy db the Service
of Forensic Toxicology —only in an analytical sense, but another
aspect of great interest to be considered is that of information con-
nected with prophylaxis and the treatment of accidental poisoning.
The knowledge of the chemical and pharmaceutical properties of the
majority of the components which enter into insecticide formulas
and the greater part of hygiene and cleansing products, which cons-
titute a necessary evil in our home consumption, permits the Phar-
macy, in the person of its responsible technician, to reply to many
requests to furnish, not only data as to the composition of certain
commercial formulas, but also to help by suggesting prophylactic or
therapeutic measures at a non-clinical level,

Thus, explanations as to the degree of toxicity may be given
either by the use or abuse of medicine, as may be seen in the indis-
criminate application of insecticides, in the sanitary field of drains,

scope of forensic broma-
lion of methylic aleohol, a
giVe Rise to real catastrophes
ad duck to enjoy a strong drink
rily or malevolently by ma-

&
. N
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whether considered as sources of potable water or as a means of eli-
minating manufacturing residua.

In this latter domain knowledge acquired of Hydrology and
micro-biology predominate, which, associated, for example, with
mastery of the principal products of tensive-active nature, a class
hostile to self-depuration, give rise to an unmatched university pre-
paration to solve such a dangerous toxicologic problem. A count of
bacteria, the determination of the biochemical need of oxigen (CBO),
a test of acute toxicity with fish of the species «Lebistes reticulatus»,
are these not tests inherent in water polution? Of course, it might
deal simply with a case of salubrity, but the diagnosis of the botanic
species «Oenanthe Crocata», so wide-spread for killing fish, does this
not fall into the forensic domain?

The collaboration of the analytical pharmacist is also relevant in
helping the doctor in dubious casesgef.polyneuritis, where the diag-
nosis of certain values of asenicdn the «faneras» may lead to the dis-
covery of an intoxication, gederally of:a erilminal nature. The same
conclusion may be drawn whenshe-detects thallium in the hair or in
the urine. PR o 2 v |

In the same way, the présence, of .a-pharmacist is needed in hos-
pital laboratories with a Casualty Department, where gastric juice,
urine or a tablet stubbornly held in: the patient’s hand, may in a few
hours serve to lead to a therapeuti¢ ‘antidote to a desperate act or
unfortunate carelessness or{a cowardly planned vengeance.

In Portugal the presence’of pharmaey in-the field of toxicology
is outstanding., Thus, the principal official departments connected
with toxicologic analyses have<as réSponsible directors Licenciates
in Pharmacy. The departments of foréfisic chemistry in the three
Institutes of Medical Jurisprudence in Portugal are managed by phar-
macists, such as happens in the Toxieologic Department of the Cri-
minal Police Laboratory. In its turn, the presence of a pharmacist in
analytic departments or State organised bodies which deal with spe-
cific problems, of texicology, such as the National Institute of Health
Dr. Ricardo Jorge (Instituto-Nacional 'de ‘Satide Dr. Ricardo Jorge),
National Institute of Industrial Investigation (Instituto Nacional de
Investigacad Industiidl)cBontuglese Institute)of (Tinned| Fishs(Insti-
tuto Portugués de Conservas de Peixe), National Board of Wines
(Junta Nacional dos Vinhos), etc., etc., confirms the acceptance and
the capacity in Toxicology of Degree-holders in Pharmacy.
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EDITORIAL

«FARMACIA "B TOXICOLOGIA » ®

O primeiro facto que nos ocorre para justificar o titulo deste
texto € o do actualissimo problema da droga. Na luta contra este fla-
gelo mundial o Farmacéutico encontra wm campo de accdo propicio
para aplicagdo dos seus conhecimentos. A sua preparagio botdnica
permiti-lhe a identificagdo rdpida de um cdnhame. A experiénecia mi-
croscipiéa fdcilita-the indo ko o 'diwgndstico, conio o iselamento' de alet
mentos caracteristicos que eventualmente se possam encontrar numa
winocentey qrhostra\de fabaco. Mus a-sun bagagem fisico-quimica leva-o
a um perfeito-exame através de uma idéntificacao baseada na sua
exrperiéncia cromatogrdfica, téenica gue lhe permitird também identi-
ficar um 6pio ou purificar o respective extrato que, posteriormente,
confirmard a identidade através da execucdo de espectros de absor¢io
no ultra-violeta e de infra-vermelho. Mas, os conhecimentos do Far-
macéutico sdo logo postes 4 prova no inicio de uma andlise tozico-
logica. A escolha do método de destruicdo da matéria orgdnica ou
o esquema de purificagdo e isolamento do possivel téxico, presente
numa amosira tdo diversificada como as que se deparam ao tozicolo-

(') Versio em lingua portuguesa do artiso «PHARMACY AT THE
SERVICE OF FORENSIC TOXICOLOY», incluido no N2 2 da Revista Por-
tuguesa de Farmdédcia, de 1972,
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gistq — visceras, restos de alimentos (confeccionados ou nio), medi-
camentos, pesticidas, cosméticos, produtos industriaic, bebidas, mis-
luras vegetais, etc., efc., erigem, desde logo, uma experiéncia e um
conhecimento profundo da tecnologia farmacéutica, de andlises bro-
matoldgicas, dos fendmenos fisico-guimicos, diversificada experiéncia
analitica ou seja um conjunto de exigéncias que se enconlram conden-
sadas numa licenciatura Farmacéutica.

Que formature académica poderia interpretar uma andlise de
um injectdvel rotulado de venene ao verificar-se apenas a presenca
de dcido benzdico e cloreto de sodio? Na mesma ideia incluimos o
problema da andlise e interpretacdo de cases udoping» em galgos em
que a presenca de cafeina é facilmente compreendida, mas jd outro
tanto nao sucede ao deparar-se ao Analista a presenca de enzofre
o de cloropropamida, drogas que pelas suas accoes farmacoldagicas
funcionam como «doping» negativo.

Igualmente temos de e

. um dominio perfeito do campo
bromatoldgico para, em 4 sﬂq“t‘f&“—da wma amosira de alimentos, a
maior parte das vézes pi aeios, ﬁmﬁr interpretar dados resultan-
tes da presenca Mturql ouda: :ig J ma de miltiplos composios
orgdnicos. E evzdentqe'w 08 asp 't;ﬁh auuhtzms que se encontram
relacionados com a pre g@g: m produte puro ou de uma mistura
ou ainda com o resul ' metabol; 'Jmmaﬁ:o levam ao prévio
conhecimento de fenémem de dagmda.pﬁo que sé estudos Bioqui-
micos e Tozicoldgicos. podgm permitir um somatério de fundamentos
que, apoiados a wma faﬁpﬂ@g preparacido analitica permitem a
esquematizacdo e execuglionde wma-andlise bem programada.

Também a nossa preparagdo fisico-quimica é posta em evidéncia
ao detectar por meio de ensaios eromatogrdficos de papel ou placa o
tipo de corante usado num falso whisky, préviamente desmascarado
pela cromatografia gds-liguido. A oebrigatoriedade de dominar as
caracteristicas dos corantes, assim como 0s processos de os detectar,
além da faculdade de conhecer a legislacdo vigente levam o profissio-
nal de Farmdcia_g colaborar na Indistria Alimentar, cada vez mais
grieyitgda no sentido\de| enrigadcer apresenta¢dol dos) sews| pradutos,
quer pela incorporazio de cores, que= pela de edulcorantes sintéticos
tdo do conhecimento farmacéutico’ pelas suas propriedades galénicas
e também' pelas ‘presumiveis’ actividades ' éancerigénieds. -

A interferéncia farmacéutica, dentro do dmbito bromatoldgico
forense, poderd também. ser solicitada para a delecciao de dlcool meti-
lico téxico que, infelizmente, pode provocar verdadeiras catdstrofes
entre uma populacdo gue teve a pouca sorte de saborear uma bebida
espirituosa confeccionada, involuntdariamente, com metanol ouw, male-
volamente por fabricantes destituidos de qualguer valor humano.

Relevante é também a fungdo do Farmacéutico na erecucgdo e
controlo de formuldrios cosméticos, classe de produtos ndo isenta de
manifestacdoes alérgicas que ndo passam, na maior parte das vezes,
de ligeiras intozxicacdes cutdneas. O conhecimento simultdneo da fisio-
logia da pele e dos numerosos agentes quimicos usados nas emulsies,
base da quase totalidade dos cosméticos, juntamente com o dominio
das caracteristicas fisico-guimicas, farmacoldgicas e dos graus de toxi-
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cidade dos principios actives de accio ndo sistémica o incorporar,
permitem formular produtos que limpam e embelezam a pele sem
que, todavia, se altere o equilibrio hidrolipidico que, juntamente com
o pH formam as caracreristicas bdsicas para uma boa satide cutdne.d.

Até este momento encardmos o tema— Farmdcia e Tozxicolo-
Jia — somente dentro de um dmbito analitico mas outro aspecto de
arande interesse € o da informacdo relacionada com a profilazia e o
tratamento das intoxicagdes acidentais. Os conhecimentos das pro-
priedades quimicas e farmacolégicas da maioria dos constituintes que
entram nas formulacdes pesticidas e de grande parte dos produtos
de higiene e limpeza, que constituem um mal necessdrio desta nvssa
sociedade de consumo, permitem a Farmdcia, através do seu Técnico
responsdvel, responder a muitas solicitacdes no sentido de fornecer
ndo so dados quanto d composicdo de determinadas formulagédes
comerciais, como concorrer com sugestées de medidas profildticas ou
terapéuticas de nivel nao clinicos

Assim, a ac¢do esclarecedora des graus de tozvicidade tanto pode
ser realizada no Gmbito do/uso-ett-abuse do medicamento como se
poderd fazer sentir no campe_ de-aplicag@io_indiscriminada dos pesti-
cidas, como ainda abranger o compo_sanitdrio dos afluentes, quer
se considerem como fontes dedgua potdvel, ou como meio de elimi-
nazdo de residuos fabris. Sy

Neste iltimo dominio prevalecem os conhecimentos adquiridos
na Hidrologia e na Microbiologia tue associados, por eremplo com
o dominio dos principais produtes de matureza tensivactiva, classe
inimiga da auto-depuracdo, originam wma Preparacdo universitdria
impar para resolver tdo perigose aspecto foricolégico. Uma contagem
de bactérias, uma determinacio de earéncia bioquimica de ozigénio
(CBO), um ensaio de toricidade aguda com peizres da espécie «Lebis-
tes reticulatus» ndo sdo testes inerentes a wma inquinacio de dgua?
Poderd. evideniemente, tratar-se apenas de um caso da salubridade,
mas o diagnéstico da espécie botdnica «Oenanthe crocata» (embude),
tio _divulgada na, pesca criminosa, ndo caird jd no dominio forense?

Relevante & também d éalaboracie dé Fdarmacéutico' Analista rid
aiuda ao Clinico em caso ditbios de polinevrites, onde o diagndstico
de determinadgs ralores.de. arsénio nus- faneras poderd levar-a des-
coberta de wma intoricacdo geralmenté de ‘indole criminosa. Igual
conclusido poder-se-d tirar quando Ele detecta tdlio mo cabelo ou
na uring.

Paralelamente faz-se sentir a presenca farmacéutica em labora-
térios hospitalares dotados de servigos de urgéncia onde um suco
gdstrico, uma urina ow um comprimido, teimosamente preso 4 mio
do doente, podem em poucas horas servir para orientar uma terapéu-
tica antidota de um acto desesperado, de uma infeliz imprevidéncia
ou de uma vinganga cobardemente planeada.

Em Portugal a presen¢a farmacéutica mo campo toxicoldgico
faz-se sentir intensamente. Assim, os principais departamentos ofi-
ciais ligados a andlises toxicoldgicas tém como responsdveis directos
Licenciados em Farmdcia. As seccoes de quimica forense dos trés
Institutos de Medicina Legal do continente sdo dirigidas por Far-
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macéuticos, tal como acontece no Departamento Tozicolégico do Labo-
ratério da Policia Judicidria. Por seu turno, a presenga farmacéutica
em departamentos analiticos de organismos Estatais gque se preo-
cupam com problemas especificos de tozicologia, como sejam o Ins-
tituto Nacional de Saiide Dr. Ricardo Jorge, Instituto Nacional de
Investigagio Industrial, Instituto Portugués de Conservas de Peire,
Junta Nacional dos Vinhos, etc., ete., comprova bem a aceitagdo e
a capacidade dos licenciados em Farmdcia dentro da Tozicologia.

A. SILVA SANTOS




TRABALHOS ORIGINAIS

METODO GERAL DE DOSAGENS DO ARSENIO
DA F. P. IV—2* Edicio

1 — ESTUDO DE ACTUALIZACAO

J. L. LOBATO DA FONSECA

Licenciado em Farmdcia

Tendo surgido a necessidade de~fazer, uma determinacdo de
arsénio numa matéria-prima” nior.cifadas-nas Farmacopeias, pro-
curou-se fazer com o intuito de resolver o'problema, um estudo geral
dos métodos usuais citados nos.eédigos mais correntes.

A medida que a documentagéo foi sendo consultada, mais sen-
timos que o método descrito na F. P, IV —2.® edicdo necessitava de
ser revisto.

Constatou-se que; de ‘um modo ‘geral; 0 arsénio se doseia pelo
método de Gutzeit modificado. Alguns cédigos recorrem ainda as
reaccées de Bougault e de Bettendorff quando a técnica de Gutzeit
apresenta dificuldades. Por ouire lado, o National Formulary,
XIII edicdo, recorre ao método colorimetrico do dietiltiocarbamato de
prata, o qual é mais preciso mas apresenta mais dificuldades técnicas,
sem vantagens especiais.

O nosso trabalho indicari sobre o método de Gutzeit, por nos pare-
cer suficientemente exacto. Nele faremos um estudo do aparelho, da
téenicageral, e-do modo de;obter o ‘arsénio na forma-doesedvel {por
preparacao prévia da amostra.

Para a sua realizacio, baseamo-nes nos seguintes principios:

— cimplicidade técnica
— precisao suficiente dos resultados obtidos

— aproveitamento dos pormenores mais relevantes das técnicas
estudadas.

Como se sabe, o arsénio, quer sob a forma de anidrido arsenioso,
quer sob a forma de arseniato, reage com o hidrogénio nascente dando
a arsina. Esta arsina, actuando sobre o papel impregnado de nitrato
de prata, produz uma mancha escura permitindo, sendo dosear per-
feitamente, pelo menos avaliar o arsénio presente. Este € o primitivo
método de Gutzeit.

Porém, o nitrato de prata tem o inconveniente de ser facilmente
reduzido, quer pela luz, quer pelo hidrogénio e como tal ndo teve
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sucesso. A partir dai o método sofreu diversas modificacdes, dando

crigem a um sem numero de trabalhcs em que muitos pormenores

foram discutidos e nem sempre conduzindo a opinides concordantes.

Para um conhecimento detalhado sobre a evolucio do método de

Gutzeit aconselha-se a leitura do trabalho de CROSSLEY [1].
Modernamente, o método de Gutzeit consiste:

— na preparagao prévia da amostra de modo a obter o arsénio
numa forma dosedvel.

— na transformacao do arsénio em arsina.

—na obtencdo de uma mancha, comparivel com um padrao,
resultante da reaccdo da arsina com cloreto mereciirio ou bro-
meto mercirio impregnado um papel que serve de su-
porte.

Estabelecidas as bases, comeeemos por analisar o método.
A primeira dificuldade' surgida foiestabelecer qual deveria ser o
modo de obter a mancha de arséiiio:

se transversalmente em relacdo & corrente de hidrogénio-
-arsina — métodos de disco;

—se paralelamente & cortente de hidrogénio-arsina — métodos
de tira.

Verificou-se sereml apologistas de.disco as Farmacopeias Brita-
nica, Internacional, Eurcpeias do Brasil, da Suissa e o Analar Stan-
dards e da tira as Farmacopeias Portitgliesa, Francesa, Americana (*)
e o ADAC. &5

Aprofundemos o assunto.

Nas técnicas que utilizam o disco, 0 papel actua como uma dia-
fragma e, portanto, toda a arsina € obrigada a passar através dele.
Nas outras, a corrente gasosa passa paralelamente as faces da tira
que deve estar centrada com o eixo do tubo.

No- primeiro| easo, obtemos, ama- mancha com-dimensao,; cons-
tante para cada apareltho, igual ao diimetro interno do tubo, sendo
variavel,a intensidade da cor.

Nolsegundad caso] obtémos uma, mandha (varidvel (quer na dimen-
sio, quer na intensidade da cor.

Por outro lado, para que os resultados sejam compariveis, as
dimensdes das tiras deverdo ser rigorosamente iguais, condicio que
nio nos parece muito féacil de obter, se atendermos aos seguintes
pontos:

— cortar tiras com uma largura rigorosamente igual em toda a
sua dimensdo. Note-se que a largura das tiras estd compreen-
dida entre 2,5 e 5 mm, conforme os métodos.

(*) J4 depois de terminado o nosso trabalho, constatdmos que a U. S.
P. XVIII, adoptou também o método do dietiltiocarbamato de prata.
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— manter a tira perfeitamente centrada com o eixo do tubo, sem
lhe tocar as paredes.

— evitar que a tira encurve os bordos.

Conseguentemente, parece-nos que, sendo o método de Gutzeit
um micrométodo, o disco assegura quer tedrica, quer praticamente,
melhores resultados. Concluimos, portanto, que deve adoptar-se um
método de disco.

Estabelecido o modo de obter a mancha, hia que proceder a
escolha do papel indicador, ndo s6 quanto 4 qualidade, mas também
quanto ao reagente.

Na escolha do papel verifica-se, alids como é légico, a relutancia
de indicar uma marca comercial (*); portanto ha que definir as suas
caracteristicas:

— auséncia de arsénio, ferro'e metais.pesados.
— textura uniforme.

— porosidade adequada.

— normalizacio das caracteristieds.

Na escolha do reagente ha a considerar duas hipéteses:

— a utilizacdo do cloreto mercurio, proposto por MERCERON e
BERGERET [2] que dd manghas desde o-amarelo até ao castanho, é
adoptado pelas Farmacopeias Portuguesa,Francesa, Britdnica, Inter-
nacional, do Brasil e Analar Standards:‘."

— a utilizacdo do brometo-<mereurio, proposto por GOODE e
PERKINS [3], que dd manchas castanhas € adoptada pelas Farma-
copeias Americana, Europeia, Suissa e pelo AOAC.

O brometo merciirio foi escolhido por dar manchas mais intensas,
mas a bibliografia mostra-nos que a sua utilizacdo ndo apresenta qual-
quer vantagem conferme a opinido de LERRIGO [4], SANGER.e
BLACK! [5]. Pessoalmeénte,! inelinamo-mas paral ol eloréto { meredrio
por nos parecer que os tons amarelos ou alaranjados permitem uma
melhor comparacgad;do que os gcastanhados;

Tanto a Farmacopeia Portuguesa como a Francesa aconselham
que apds a obtencdo tanto da mancha-padrao como da mancha-pro-
blema, se faca a fixacdo com iodeto de potdssio segundo a técnica de
CRIBIER [6]. Nio vemos gualquer vantagem nisso, ndo 86 porque a
instabilidade da cor nédo é tdo grande que o justifique, mas também
porque se vai escurecer a cor, saindo dos tons de amarelo-alaranjado
que, como ji dissemos, sio mais féceis de comparar. Nao considera-
mos ainda boa técnica conservar padrdes e, salvo melhor opiniao,
em cada amostra deve proceder-se de modo a obter uma mancha-
-padriio e uma mancha-problema em ensaios simultaneos.

(*) CROSSELEY aconselha, no entanto, o Wathman n.* 1.
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Outro pormenor do método de Gutzeit é a fixacdo do 4cido sul-
fidrico resultante da reducdo dos compostos de enxofre. Todas as
técnicas utilizam para esse fim o acetato de chumbo, variando apenas
o suporte, que pode ser algodao hidréfilo, papel de filtro, algoddo de
vidro ou areia lavada. Estes dois tltimos, adoptados pelos Ameri-
canos, exigem que o aparelho tenha um scrubber {*) O papel em
tiras enroladas, embora seja mais ficil de impregar, é a mais difieil
de meter e tirar do tubo, pelo que nos inclinamos para o algodio
hidrofilo,

Iniciemos, entao o estudo do aparelho em si.

Pode considerar-se um aparelho de arsénio constituido pelas
seguintes partes:

— Vaso de reaccéo
— Tubo condutor da corrente gasosa
— Suporte do papel mdwadm-‘

Nos vasos de reaccad emonn:amas diias modalidades: os conven-
cionais, que utilizam um ffascé"com.#6lha de borracha e os esmerila-
dos, que utilizam matrases degcrlenmeyer, (a Farmacopeia Francesa
emprega um frasco esmeraladnr} Noéstudo que fizémos nada vimos
que desse razoes de prefe .'abs fraseos ou matrases de Erlen-
meyer; apenas CROSSL [1] indica que para os resultados serem
reproduziveis, os geradores de hﬁdmgénin devem ser idénticos. A capa-
cidade média dos vasos utilizades nos-métodos estudados é de 120 ml
(sendo o minimo 100 ml & gsmaxime-200uml). Por outro lado, a expe-
riéncia diz-nos que € sempre: um*‘gxe}ﬂema seleccionar um frasco para
o aparelho de arsénio porqliesse a capacidade é boa, o bocal é largo
ou estreito; o frasco parte-se e o problema repete-se. Consequente-
mente, sugerimos a utilizacdo de um matras de Erlenmeyer de 100 ml
que tem as seguintes vantagens:

— vidro de borossilicato, 1sento de arsénio, de metals pesados e
I qmmli::amen;te I Eenta

— normalizacio das lelEIlSOES

— facilidade de obtengdo.

Quanto aos aparelhos esmerilados, poderdo, na realidade, ser
mais académicos, mais praticos mas também mais dispendiosos. Con-
sequentemente a sua utilizacio frequente e o risco de se quebrarem
sd0 causas a ponderar na sua escolha para a rotina de laboratério.

O aparelho tem o tubo condutor que atravessam uma rolha de
borracha. Este tubo é afilado numa das extremidades tendo dois ori-
ficios, um central e outro lateral. Este 1iltimo constitue a modifica-
cao de CRIBIER [6], destinando-se a melhorar as condicGes da cor-

(*) A designacdo de SCRUBBER comeca a divulgarse na literatura
quimica como um dispositivo de lavagem. Como nio se identifica com as
torres nem com os frascos, resolvemos adoptd-lo.
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rente hidrogénio-arsina. Na realidade, a corrente gasosa tem tendén-
cia a arrastar goticulas de liguido que condensando-se voltam ao reci-
piente pelo orificio central. O orificio lateral facilita a passagem do gés.
Para melhor compreensio do aparelho observe-se a figura n.° 1.
Antes de estruturar o método a propér, convém estudar os seguin-
tes pormenores:

— mancha-padrao
— solucdo-padrio
— exigéncias do método.

Quanto as manchas-padrio verificamos que a tendéncia é utili-
zar manchas correspondentes a 0,010 mg de arsénio (ou seja, para
determinar 1 ppm a amostra deve ser de 10 g). Este critério resulta
do facto de a tonalidade obtida ser a mais equilibrada. Normalmente,
as técnicas referem uma s6 maniéha-padrio, variando a amostra de
acordo com o limite de arsénio. Achameos 1til a inclusdo de uma tabela
adaptada de outra da Farplacopeia ‘Brasileira que poderd servir nio
80 de controlo na preparagad das amostras; mas também para facili-
tar os cdlculos nos casos omissosy . :

A mancha-padrao obtémesé" geralmente submetendo 1 ml da
solucdo-padrido de arsénio a téeniea geral. Em alguns casos, certos
cédigos como a Farmacopeia Fraricesa € a Americana submetem a

TABBLA T~
relacio p[lmﬁe As.’nmostra
{(Xppm x A = 10)

|
ppm | amostra | ppm | amostra | ppm ‘ amostra
1€ L 61 CTh ket CH 2b \ 05
= — | S
241 U 13 30’ - Cojgas
___i ol % — . -

3 3,333 8 1,25 40 0,25
4| 25 W 5 5 R R
R 10 1 100 | 01

|

legenda: Xppm: cardinal do limite em ppm
A: peso da amostra expressa em gramas
10: 0.010mg de As correspondente
a mancha-padrao.
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solugdo-padrio ao mesmo tratamento que a amostra, obtendo assim a
mancha-padriao por ensaio a branco.

Quanto & solucdo-padrao, hd que definir a sua forma de expres-
sdo. As Farmacopeias Portuguesa, Americana e Internacional expres-
sam em As,0,; a Francesa, Inglesa, Europeia e do Brasil, em As.
Embora nio haja critério definido para a escolha, inclinamo-nos para
a expressio em arsénico, por nos parecer mais logica.

Escolhida a mancha-padrao correspondente a 0,010 mg e a expres-
sio em As, a solucAo-padrdo terd portanto uma concentracio de
0,132 g de As,0, por 100 ml.

Analisemos agora as exigéncias do método:

— ¢ necessdrio que os reagentes sejam isentos ou pelo menos
que tenham uma quantidade de arsénio que nédo influenciem
o0s resultados.

— € necessario asseguramque tmde o arsénio presente na amostra
seja doseado. ; Y

— & necessédrio assegmn ue ai obtida exclusivamente de
arsénio e que nao fnl mﬁuei‘lﬂhda ‘por outros elementos per-
turbadores. 3

A primeira exigéneia nﬁﬂ meﬁﬁcﬂdﬂies de maior e o ensaio
prévio dos reagentes p}ermite ite a  deteccdo dos casos
andmalos.

A ultima, conhecidosg08 eienmntns perturbadores — antiménio,
sulfuretos, sulflms hlposanlﬁtmf% hpﬁmflms—tambem nao é de
resolugao dificil se houveriuma gouveniente preparagao prévia da
amostra. Algumas Farmacoﬁema gre}ercm nestes casos recorrer as
reaccoes de Bougaut ou de ' Bettendorff

A segunda exigéncia é a que requere normalmente mais cuida-
dos, que mais estudos tem originado sobre o doseamento do arsénio
e a que afinal deu origem ao nosso trabalho.

Um dos artigos de maior interesse que encontramos, é sem
d@vida, o)de PAVIS )¢ MALTBY 7k Vejamos) agjsuas comiusoes

— Quandgro_arsénio se; encontrar _sob a forma de arseniato ou
quando-a amostra for 'submetidaacttatamientos de oxidacdo
que possam ter transformado o anidrido arsenioso em &cido
arsénico, corre-se o risco de nao dosear a totalidade do arsénio.

— Este facto é devido & maior dificuldade de reducéo do arsénio
a arsina, quando este se encontra na forma de maior valéncia.
Muitas vezes o zinco, quando dissolvido em &cido cloridrico,
mesmo gquando estanoso, ou na presenca de algumas gotas de
cloreto estanoso, falha na completa redugao do arsénio dos
arseniatos. O facto verifica-se mesmo que a reaccao se passe
entre 40 e 60° C.

— Para assegurar uma completa reducdo, € necessirio um trata-
mento prévio. E considerado eficiente o proposto por BLOXAM
{com dcido sulfuroso, semelhante ao da USP XVII) ou o suge-
rido pelo AOAC com iodeto de potassio e cloreto estanoso.
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— A temperatura ideal para o ensaio estd compreendida entre
40-60° C., devendo assegurar-se uma franca libertacio de gis,
mas nao violenta.

Devem ainda ter-se em conta as seguintes consideracoes:

— A presenca de sais de cobre, embora acelere a formacao da
arsina, conduz a uma incompleta volatilizacdo do arsénio,
conforme conclue GAUTIER [8].

— Deve assegurar-se, tanto quanto possivel, um débito uniforme
da corrente hidrogénio-arsina, crendo-se que a melhor forma
de o conseguir serd usar um zinco com granulometria definida,
como procedem a USP XVII e o AOAC.

— O ensaio deve processar-se ao abrigo da luz solar directa.

— Deve preservar-se da humidade o papel indicador.

— O tempo de reaccio nao tem vantagem em ir além de 1 hora.

Estabelecidas as linhas gerais: dometodo, citemos os pontos fracos
da actual técnica da FP IV: &= ——

— A rolha de cortica parafinada n@o™nos parece adequada.

— A utilizacdo de tira, em vez de.diseco, exige condicoes dificeis
de executar na pratiea. Além disso, introduz na apreciacio da
mancha duas varidveis— comprimento e intensidade de
cor — enquanto que comi o diseo ha.apenas uma varidvel —a
intensidade de cor — ¥istOujue.a frearé constante,

— A quantidade de zince,a, emprégarvestd compreendida entre
8 e 10 gramas, sem mais gualql exigéncia sohre o zinco.

— Nao é conveniente o emprego do/ CuSO, e as técnicas que
ainda utilizam o cobre como catalizador empregam guantida-
des muitissimo inferiores (da ordem dos microgramas).

— Manda que o gerador de arsina esteja mergulhado em &gua
fria, quando a temperatura mais conveniente é a compreen-
didaentre40-60% | ( _ .

— Indica como termo de ensaio «o cessar do desenvolvimento
gasos0 que, em regra, nao vairalém de 6 horass; quando esta
defihido que 40 mirnutds! & temposuficiente  (Algumas técnicas
impoem que a reaccao se processe durante 1 ou 2 horas; cre-
mos, no entanto, que esse alongamento serd apenas uma ques-
tao de seguranca).

— Faz uma fixacdo da mancha com KI, segundo a técnica de
CRIBIER, gue niao nos parece necessaria, nem aconselhdvel
pois vai-se perder a tonalidade 6ptima para a apreciacao.

— Nao especifica perfeitamente o papel para indicador.

-— Oxida com KMnO, o As,0, quando prepara a solugao-padrao
(principio esse adoptado apenas pela FP) o que nio tem qual-
guer vantagem e apenas inconvenientes.

— O modo de preparar as amostras conduz sempre o arsénio a
forma arseniato o que esta contra-indicado, de acordo com as
conclusoes de DAVIS e MALTBY.
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Depois de pormenocrizar as condigGes que julgamos ideais, cremos
poder propor a técnica que se segue:

METODO GERAL DE DOSAGENS DO ARSENIO

APARELHO: O aparelho para as dosagens do arsénio é consti-
tuido por um matrds de Erlenmeyer, de 100 ml, fechado por uma
rolha de borracha atravessada por um tubo de vidro afilado na extre-
midade que entra no matras.

O tubo é obtido a partir de vidro fusivel e deve ter, um com-
primento total de 200 mm. O diametro interno deve ser exactamente
6,0 mm e o externo 7,5 + 0,5 mm.

Numa das extremidades é estirade de modo que desde o ombro
a ponta, tenha cerca de 30 mm e termine por um orificio lateral com
1,56 + 0,5 mm, A extremidade opesta deve ser cortada na normal do
eixo do tubo, devendo ser heleada a foge ou esmerilada para nio ferir
0 papel indicador. Nesta extrenndad;e € metida uma rolha de borracha
furada segundo o seu eixo de E‘EVOJ.’I.IQ:I.Q, i:gndo o cuidado de colocar
a face de maior diametfo no'mesme plano gque a hoca do tubo. Sobre
esta rolha, inverta-se outrs igual, também| furada.

Estas rolhas destinam-se a intema!sar © papel de cloreto mer-
clirio, tendo o cuidado de que o furo da ru}ha superior fique em conti-
nuidade com a alma do tuho 'As suas posigcOes sio mantidas por uma
mola de acgo, por elasticoﬁ ou por qualquer outro dispositivo conve-
niente.

Todas as rolhas serae; furadas ‘éomr um vasador apropriado, de
modo a que o furo tenha um diametre'de 6,5 mm, e deverao ter 25 mm
no maior diametro e 25 mm de altura.

O tubo & carregado com algodido de acetato de chumbo, nio o
calcando demasiado e fazendo o enchimento desde a face inferior da
rolha que entra no matras até a face inferior da rolha oposta.

Para pormeneres de montagem .do aparelho, consulte-se o
desenho \(Figl "1).

REAGENTES; Todos os reagentes devem ser submetidos aos
seguintes gnsaibs € deyem ger preparados eoniose indlca

Acido azdtico: deve submeter-se ao seguinte ensaio:

Numa capsula de porcelana, agueca 20 ml do dcido com 2 ml
de 4cido sulfirico até que cessem os fumos brancos. Arrefeca.
Junte 2 ml de idgua e aquegca novamente até que cessem Os
fumos brancos. Arrefeca, junte 50 ml de dgua e 10 ml de 4cido
cloridrico estanoso. Submeta a solugio i técnica geral. Nio deve
observar-se mancha perceptivel.

Acido eitrico: Dissolva 10 g em 50 ml de Agua, junte 10 ml
de acido cloridrico estanoso e determine o arsénio pela técnica
geral. Ndo deve formar-se mancha perceptivel.
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Acido cloridrico: deve submeter-se aos seguintes ensaios:

a) Dilua 10 ml com dgua quanta baste para 50 ml. Junte
5 ml de solugdo de sulfocianato de amodnio, agitando logo. Nio
deve observar-se qualquer coloracio.

PAPEL INDICADOR DE Hg Ci=

Mala

ALGODAD 1 DE PHiCHy €0,1,

Fig. 1

b) A 50 ml junte 0,2 ml de solucdo de bromo e evapore a
banho de dgua até reduzir o volume a cerca de 16 ml. Junte mais
solucéo de bromo, se for necessdrio, de modo a manter a colora-
cao amarela durante a evaporacao. Junte 50 ml de dgua e V gotas
de solucdo de dcido cloridrico estanoso. Submeta a solucio obtida
a técnica geral. Prepare uma mancha-padriao a partir de 0,2 ml
de solucdo-padrio de arsénio (limite: 0,05 ppm).

Acido cloridrico bromado:

Solucio deibromp § i s els Tt 1 ml
Aecido clovidrico g-bipas adloman s 100 ml
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Acido cloridrico estanoso:

Solucido de cloreto estanoso .................. 1 ml
Acido clorfdrico q. b. P. ..ccvviiiiiviciininnns s 100-ml

Acido sulfurice: deve submeter-se ao seguinte ensaio:

Misture 5 g com 50 ml de dgua e junte 20 ml de icido clo-
ridrico bromado. Elimine o excesso de bromo juntando solucao
de cloreto estanoso gota a gota. Submeta a técnica geral. Nao
deve observar-se mancha perceptivel.

Algodao de acetato de chumho: Num cadinho de filtracao,
com placa de vidro poroso G3, colacar o algodio hidrdéfilo a im-
pregnar. Cubra com solugao d‘.e acetato de chumbo a 10 por cento
em 4gua fervida e resfriada. Deike que o algoddo fique bem
embebido. Elimine of exgesso-de solucdo por succdo. Seque na
estufa a 105° C,

Qarhonato de sddio, anidro: devée submeter-se ao seguinte
ensaio:

Dissolva 5 g em50-ml dé agua e junte 20 ml de &cido clo-
ridrico bromado. Elifnine 6. excesso’de bromo, Juntando solugido
de cloreto estanoso gota'@ gota Siireta a soluzdo a téenica geral.
Né&o deve observar-se mancha perceptivel.

Clorato de potissio: deve sebmeter-se ao seguinte ensaio:

A 5 g junte 20 ml de dgua e 22 ml de Acido cloridrico. Quando
terminar a reaccido aqueca ligeiramente para libertar o cloro.
Elimine @ excesso de clero- juntando selu¢ie, de-cloreto: estanpsa,
gota & gota: Junte 20°'ml 'de dgua e'submeta a'solucao a técnica
geral, Nio deve observar-se mancha perceptivel.

Iodeto de potassio: deve ser submetido ao seguinte ensaio:

Dissolva 10 g em 25 ml de acido cloridrico adicionado de
35 ml de agua. Junte II gotas de solucdo de cloreto estanoso.
Submeta a solucdo a técnica geral. Nio deve observar-se man-
cha perceptivel.

Oxalato de amdnio: deve ser submetido ao seguinte ensaio:

Num matrds de Kjeldahl junte a 5 g, 15 ml de dgua. 15 ml
de dcido azético e 10 ml de dcido sulfiirico. Aquega até que nao
haja espuma. Arrefeca. Submeta a solucdo & técnica geral. Nao
deve observar-se mancha perceptivel.
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Papel de cloreto merciirio: Mergulhe tiras de papel com
25 mm de largura numa solucdo de cloreto mercirio a 5 por
cento, recentemente preparada e filtrada, tendo o cuidado de
evitar bolhas de ar sobre as faces das tiras para que haja uma
boa impregnacao. Elimine o excesso de liguido premindo-as entre
folhas de papel de filtro. Seque-as penduradas de varetas de vidro
ou molas de aco inoxid4vel (para cromatografia) numa estufa a
60°. Depois de secas, corte rectingulos de 40 X 25 mm e conser-
ve-os em frasco bem seco ao abrigo da luz, da humidade e de
valores nocivos (dcido sulfidrico e aménia, p. ex.). Nao utilize o
que tiver manchas ou mais de 2 dias de preparagdo, O papel a
utilizar deve ser um papel de cromatografia, ou de filtracao, puro
e nao rugoso com as seguintes caracteristicas:

— peso por metro quadradc)' 65 a 120 g,

— a espessura’de 496 falhas, e:tpmssa em milimetros, deve
ser igual ao cardinal ch gramagem {pmoimetro quadrado)

Solucao de bromo:

Bromo | ... e e . ... ... ... 30 g

Brometo de potéssi:o ....... R - AN 30 g
Agua q. b. o ot 10 ml

Evapore 10 mil quase ésecura Junte 50 ml de dgua, 10 ml
de dgua, 10 ml de dcido ¢loridrico e“solucio de cloreto estanoso,
gota a gota, até eliminar o excesso de bromo. Submeta a solucio
obtida a técnica geral (limite: 1 ppm).

Solucédo de cloreto estancso: Dissolva 33 g de cloreto esta-
noso em 10 ml de acido cloridrico e perfaca o volume de 100 ml.
" Junte-100 kb dé fcido clotidried ¢ fetva até. obten 400 mL

Filtre por papel de poro fiho. =

A solucdo deve ser submetida ao seguinte ensaio:

AC10 ml junte B Imlide 4gua’d 10! ml del dcido (éloridrico.
Destile recolhendo 16 ml do destilado. Ao destilado junte 50 ml
de agua, II gotas de solugao de cloreto estanoso. Submeta a
solucdo & técnica geral (limite 1 ppm).

Svlucio-padriao de arsémio: Pese (0,132 g de anidrido arse-
nioso, finamente pulverizado e préviamente seco em excicador,
sobre dcido sulftrico e passe para um matris volumétrico de
100 ml. Junte 50 ml de acido cloridrico e agite até dissolver.
Junte dgua quanta baste para perfazer o volume e agite Lem.

Desta solugdo meca 1,0 ml para um matras volumétrico de
100 ml e complete com adgua o volume.

A diluicao final deve ser feita na ocasiio do emprego e cada
mililitro corresponde a 0,01 mg de arsénio.
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A solucdo concentrada deve ser conservada em frasco de
vidro, com rolha esmerilada, ndo devendo utilizar-se quando tiver
mais do que 1 més de preparacio.

Zinco: Zinco granulado, calibrado por tamis n.® 4 (9 ma-
lhas/em?® — abertura da malha 0,700 mm).

O reagente deve ser submetido ao seguinte ensaio:

A 10 ml de &cido cloridrico estanoso, junte 50 ml de agua.
Proceda a técnica geral, utilizando o =zinco em ensaio e
deixando que a reaccio se processe durante 1 hora. Nao deve
chservar-se mancha perceptivel (limile de arsénio). Repita o en-
saio juntando 0,1 ml de solucdo padrido de Arsénio. Observa-se
uma mancha amarela nitida (limite de sensibilidade).

TECNICA GERAL: No matrds do aparelho previamente prepa-
rado como atrds foi indicade] deitd=se a solucdo da amostra, ou a
solucdo do padrido e juntasse-lhe 1 g de.iodeto de potassio. Deixa-se
em contacto durante 10 mi. Ao*fim desse tempo juntam-se, de uma s6
vez, 10 g de zinco, montazse rapidamiente o aparelho e deixa-se que
a reacgao se processe duramte/60: mi; aluma temperatura compreen-
dida entre 40 e 60° C. (a dibertacao gasosa deve ser abundante, mas
nio tumultuosa). Ny

MANCHA-PADRAO: A mancha-padréo é obtida a partir da solu-
cao-padrao. A solugao-padrdoécenstitliida por 1 ml de solucio-padrio
de arsénio adicionada de/50:ml de-agiiale 10 ml de 4cido cloridrico
estanoso. ' A Ny

Esta mancha corresponde @ 1-ppm se a amostra corresponder
a 10 gramas. :

APRECIACAO DOS RESULTADOS — PORMENORES

— Por prineipio, devem fazer-se ensaios gimultineos para abten-
céo da‘mancha-problema e dé_mancha-padrao.’ |

— Todo o material deve, entre dois ensaios sucessivos, ser lavado
gom acido clonidrico isento-deyargénio e depois passado com
agua e seco. ; i ;

— Os resultados observam-se por comparacdo entre a mancha-
-problema e a mancha-padrao, sob luz natural, apés o termo
do doseamento.

PREPARACAQO DAS AMOSTRAS: Cada substancia a ser subme-

tida ao Método Geral de Dosagem do Arsénio, deve ser objecto do
tratamento prévio que a seguir se indica.

Acido Acético Limite ..a0 3 ppm

A 2 o iunte 50 ml de Adgua. 10 ml de acido cloridrico estanoso
e submeta a solugdo & técnica geral.




Fosfo-Glutiron

Acido glutamico (sal sédico)
Fésforo organico

Complexo vitaminico B

AMPOLAS: caixa de 24
COMPRIMIDOS: frascos de 100,250, 500 e 1000
GRANULADO: frasco de 100 g.

LABORATORIO SAUDE, LDA.

RUA DE SANTO ANTONIO A ESTRELA, 44 — LISBOA

III




Lboraro'ire
lyocan tre

Kela primeira vez

fermentos lacticos vivos, liofilizados, resis-
tentes, as concentragdes mais elevadas de
antibidticos que se encontrem no aparelho
digestivo, nomeadamente de

penicilina, estreptomicina, neomicina,
cloranfenicol, tetracicling, bacitracina
e eritromicina

Prevencao e tratamento dos

acidentes da antibioterapia

philus

Caixa de 10.ampolas com 1,50 g. de pd,

para ' solucdo “bebivel, titulando

um biliZo de germes por grama

Ragiste M.® 7B& na Direcglio-Garal de Sadds
(Decrete N.2 41 448)

REPRESENTAMTES:

CENTRO DE LIOFILIZACAO e R
FARHA[EUTICA Av. dos Estados Unides da América, 10

MALAKOFF (FRANCA) LISBOA-5
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Acido Azético Limiteb, 2000, 5 ppm

Numa cépsula de porcelana aqueca 2 g com 2 ml de 4cido sulfi-
rico até que cessem os fumos brancos. Deixe arrefecer. Junte
2 ml de agua e aqueca até que cessem os fumos brancos. Deixe
arrefecer, junte 50 ml de dgua, 10 ml de 4cido cloridrico estanoso
e submeta & técnica geral.

Acido Citrico Limite .......s- 1 ppm

Dissolva 10 g em 50 ml de agua, junte 10 ml de 4cido cloridrico
estanoso e submeta a técnica geral.

Acido Cloridrico Limite' 2.0 20 “5'ppm

A 2 g junte 50 ml de agua, 10smilsde 4cido cloridrico estanoso e

submeta a técnica geral. U

Adico Lactico ENTH e dimite ......... 5 ppm
] | [ B el Nl )

Proceda como estd demrito-_paj;é :nAcido Cloridrico.

Acido Sulfirico : 3 Bnite |......... 5 ppm

‘5 e i et '.-_’_“:_1-"‘.5‘ aky % B o
Misture 2 g com 50 mlde ma}e junte. 20 ml de 4cido cloridrico
bromado. Elimine o excesso de jpromo-jusitando solugio de clo-
reto estanoso, gota a gotd. Stibmetd(a-solucao A técnica geral.

<y & -'-‘_f: -

Acido Tartirico piniite 00 1 ppm

Proceda como estd descrito para o Acido Citrico.
Azul de Metileno Limite=iio’l ¢ 10 ppm

Num' matréds de Kjeldahl ‘misture 1" g éom 200 ml de 4gua, junte
15 ml de dcido.azotico e aqueca lentamente até.a ebulicao. Con-
tinue o @queciments’ até qué jo, volunid fiqhe Teduzido &5 cerca
de 20 ml. Deixe arrefecer e junte 10 ml de 4cido sulfirico, agi-
tando cuidadosamente. Aqueca & ebulicdo. Arrefeca novamente
e junte 3 ml de dcido azotico e aquega até que o liquido fique
incolor. Se tal ndo acontecr, repita o tratamento juntando mais
3 ml de &cido azético, arrefecendo antes da adicio do &cido.
Pode-se, se for necessdrio, juntar mais 4cido sulfirico para se
conseguir a destruicio da matéria orginica. Obtida a descolora-
¢do do liquido, aquecer até fumos brancos. Se o liquido porém
voltar a escurecer, repetir o tratamento com 4cido azético, Aque-
cer novamente até fumos brancos. Deixe arrefecer e se o liguido
estiver incolor, junte 25 ml de soluciio saturada de oxalato de
amonio e ferva até ligeira espuma permanente. Arrefeca e com-
plete com dgua o volume de 40 ml. Junte 10 ml de 4cido coridrico
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estanoso e destile 40 ml. Junte ao destilado IIT gotas de solucédo
de cloreto estanoso e 20 ml de dgua. Submeta a técnica geral.

Brometo de Amdnio Limite 0 2 ppm

Dissolva 5 g em 50 ml de dgua, junte 12 ml de &4cido cloridrico
estanoso e submeta a técnica geral.

Brometo de Calcio Limite ... 2 ppm
Proceda como estid descrito para o Brometo de Aménio.
Brometo de Estréncio Tiviite sdeenin 2 ppm
Proceda como estd descritespara o Brometo de Amdénio.
Brometo de Potassio EATHLE  sns s 2 ppm
Proceda como estd ‘deserito para © Brometo de Amdnio.
Brometo de Soédio Limite ......... 2 ppm
Proceda como esta deserito para o Brometo de Amoénio.
Carbonato de Aménio EATItE: - ot 2 ppm
Dissolver 5 g em 30 ml“de &deido cloridrico bromado e 30 ml de

dgua. Elimine o excesso de bromo juntando solucio de cloreto
estanoso gota a gota. Submeta a solugao final a técnica geral

Citrato de Potassio Limite: ..LisH 2 ppm

Dissolva 5 g em 50 ml de' dgta; junte 15 ml deé ‘deido ‘cloridrico
estanoso-.e submeta 3 técnica geral.

Citrato de Sédio Limite ......... 2 ppm
Proceda como estd indicado para o Citrato de Potassio.

Cloreto de Cilcio Limite ......... 5 ppm

Dissolva 2 g em 50 ml de 4gua, junte 10 ml de 4cido cloridrico
estanoso e submeta 4 técnica geral.

Cloreto de Sédio Limite ..cos00 1 ppm

Proceda como estd indicado para o Acido Citrico.
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