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The enteric vaccine may be in the form of tablets, especially enteric coated tablets, granules, capsules
or dragees for oral administration, or provided e.g. as suppositories for rectal administration. The dosage
50 unit form may contain from approximately 10° bacteria to approximately 10'® bacteria, preferably from
approximately 10'® bacteria to. approximately 10'2 bacteria, together with suitable carriers of organic or
inorganic nature.
Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, mannitol or
sorbitol, cellulose preparations and/or calcium phosphates, for example tricalcium phosphate or calcium
55 hydrogen phosphate, amino acids, for example glycine, also binders, such as starch pastes using, for
example, corn, wheat, rice or potato starch, gelatine, tragacanth, methylcellulose, hydroxypropylmethylicel-
lulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and/or, if desired, disintegrators, such as
the above-mentioned starches, also carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar, alginic
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antibodies by B-cells is regulated by T-cells compnsmg helper and suppressor cells, though their exact
functioning in the mucosal system is not understood. In patients with chronical inflamed bronchi (e.g.
chronic bronchitis) there may be a dominance of suppressor T-cells such that the stimulation effect or the
55 adjuvant is to produce a net suppression (rather than the intended activation) of the immune system. In the
absence of adjuvant, a limited response occurs which is insufficient to trigger the suppressor mechanism.
This is merely a hypothesis, but it is surprisingly found that for patients with chronic bronchitis, adddition of
extra bacteria to the H. influenzae vaccine creates a vaccine which fails to protect against acute bronchitis.
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surprising that there is no enhancement of saliva antibodies in the case of the polyvalent vaccine, since an
50 increase is known to occur in normal healthy adults. This supports the view that there is a difference in the
immune systems of normal healthy patients and those with long term mucosal disease.
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surprising that there is no enhancenent of saliva antibodies in the case of
t he pol yval ent vaccine, since an so increase is known to occur in nornal
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di sease. 55 5 EP 0 225 329 Bl ft Ol~~~~~~~~~~~~~~~ f EP 0 225 329 B1
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Example: Preparation of a vaccine containing H. influenzae Haemophilus influenzae type B No. 7279

s5 (NIH 1946) is cultured in suspension in a medium of casamino acids essentially as described by P.
Anderson, J. Pitt and D.H. Smith, Infection and Immunity 13, 581-589 (1976). The medium consists of 1 %
Casamino Acids (Difco), 0.5 % yeast extract (Difco), 0.05 M sodium phosphate buffer and 0.5 % glucose,
supplemented with horse blood (dilution 1:1000) and 1 ng/mi nicotinamide adenine dinucleotide (Sigma).
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The tablets are coated with a coati ng solution consisting of: 30 cellul ose

acet ate phthal ate 12 g propyl enezg ycol 3 g Tween 80[err]

1 g al cohol abs. §329 B1 i ron

oxi de red pignment 0.30 g iron oxide yellow pigment 1.20 g acetone to

100 m 0 Bg gt&kq“)? @O%Ib llﬁlh W'nger@rﬁ 8@'19‘3 \M3bi& cells.
This_yields a im 1 S )

desi nt egrat ', {p;-[ bigh od M ﬁ\}jf & & da&nﬂrolaclﬂs L( 16*“@F9/ n16unileSdlees 1N

pH 6.8 Q\pr?B fare Y thétihg witt ‘éd@l nﬁﬂﬁﬁdn(kﬁ icroscopie 8xaHaidnenel S

abl e tor&yng,y, ,%tdr,mgrycbyeggo,bmrﬁh&,yc.ﬁgal nst acute bact erial infections of the
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eX- SNDK&drifty i€leatbd By Moculation/ifito &Jidwat Mbdid ara- andGHB/ egan tNeChrovam ohang toeganisth ovdGCi ne
conpri sifeg7 kayslivdodbarciteasst @ Iaptivaietiebllniagalyapbiltsed grsing18 proleativt enediain dompased blon of
mucos al dexirdne®/laxtose. dp ttheoatabricy of thehawtentice mbdiwna| extopsivei @il disiptiod iy abssivad All
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St r ept ciocheling Shepiraseadming ehan®sr, are funiigatadd St fraysajers agdl aberseauipmelt afehyppbansiccus
aur eus. st@ile #y izdeteordvred e thedihargber @t the pnenof] the drying; gycle hEhef waight eff 8 & 108 cplls

coat ed lyepb¥ized by gisapairod amounigts ib-2g (18} celleRge®S9f or oral adninistration. 8

EP 0 225 3abiptsare migparegifiemaiee Aopfilsnd Kikdeliapmephius, infiygnzap apoaidiiooiqyhe iheningg

unit & pfeﬁmum (CFUmM) and 8 x 1013 total viable cells. Sinilar results are
obtained in Eugon broth in place of casanino acids (7 x 108 CFU/ m ).

Cul tures are shown t o ghauigish:e by [t Ipedhilisey bastéria an ®@Pimg20B i dentification kit
as well as by mcrosgopic exani ngt sodiom tdiimehdatgar)i Lmmgs not ori ously

pl eon‘prphl c inliquid culture. 5| lactoseCel | s are |h®WPwagst ed by conti nuous

CE ntrlfugatlon wash¢g S fog,cal d4aline and
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t aken diinid ol thelcgrepipH 6.8 pliosphatetbofferad Wtrainutesst eri |l ity of the product. The

di spensi nJheatelgets are nodtadovith g codting $oluierveensisting ofy chanber, are fum gat ed.
Sterpsd e trays, jars and other equipnment are used and sterile air is

i ntroduced into the chanb >rcemﬁos;§t%tagryﬂthg;tet he;oyyrg cycle. The weight of 8-

x [err] cells Iyophilised|Qyodyihsgyeet hod anounts t¢ 75.8 g (1011 cells per
0.1 g). Tablets are prepafeflebigo@ t he lyopHiliiged killed Haenophil us
I nfl uenzae according to t heuidord! bisgwi ng 40 ml
% iron oxide red pigment 0309
iron oxide yellow pigment 1209
acetone to 100 mi
40 The enteric coated tablet weighs 265 mg and shows a desintegration time of more than 2 hours in 0.1

N HCI and of 16 minutes in pH 6.8 phosphate buffer.

Industrial Applicability

45 The vaccine is able to provide improved immunity against acute bacterial infections of the respiratory
tract, especially of the bronchi, under circumstances of chronic inflammation; and is particularly valuable for
smokers or ex-smokers.

Claims
50
1. An enteral non-adjuvenated monobacterial vaccine comprising killed bacteria for immunisation against
bacterial infection of mucosal sites and optionally a pharmaceutical carrier.

2. A vaccine according to Claim 1 comprising killed Haemophilus influenzae, Streptococcus pneumonias,
55 Pseudomonas aeruginosa or Staphylococcus aureus.

3. A vaccine according to Claim 1 or 2 in the form of enteric coated tables, granules, capsules or dragees
for oral administration.
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25

The compression weight is 246.5 mg, showing a core hardness of 5 kg (Monsanto) and a desintegration
time of the core in pH 6.8 phosphate buffer of 14 minutes.
The tablets are coated with a coating solution consisting of:
30 '

cellulose acetate phthalate 12g
propylene glycol 39
Tween 80® ig
25 alcohol abs. 40 ml
iron oxide red pigment 030¢g
iron oxide yellow pigment 1.20g
acetone to 100 mi
40 The enteric coated tablet weighs 265 mg and shows a desintegration time of more than 2 hours in 0.1

N HCI and of 16 minutes in pH 6.8 phosphate buffer.

Industrial Applicability

45 The vaccine is able to provide improved immunity against acute bacterial infections of the respiratory
tract, especially of the bronchi, under circumstances of chronic inflammation; and is particularly valuable for
smokers or ex-smokers.

Claims
50 :
1. An enteral non-adjuvenated monobacterial vaccine comprising killed bacteria for immunisation against
bacterial infection of mucosal sites and optionally a pharmaceutical carrier.

2. A vaccine according to Claim 1 comprising killed Haemophilus influenzae, Streptococcus pneumoniae,
55 Pseudomonas aeruginosa or Staphylococcus aureus.

3. A vaccine according to Claim 1 or 2 in the form of enteric coated tables, granules, capsules or dragees

for oral administration.
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t t f 10
101 oot PRLS B g;%%g; i :, e O SR Dl FlonSBRRE DtRhe 110 2

i
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| i muni sat idalle GiMrécBorSisiidRhESdds Isi3 muldetk et veniuaisine, GlippdieshartatedBique.
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obst r uct izv eus bdceins@uast la Beverldization a Céompuiany dastHabmephitus Grilednea®) StteptodeEsus pneumo-
revendi cat i figs PSudomonas d8rupioesa ol Staphylonocswstauens pér adm ni stration d' une a
trois doses unitaires du vaccin contenant 1010 a 1012 bact6ries tuees
pendant 3. aUb vpcolrseive les revepdicrti@s Uit o & seus In derde idejcomprimés | tevAtemant entyiquan
vacci n sui veranuldszgéluley ondregeas pavnlagministiation oelamuni sati on dans | equel |a sé6rie
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Hill H L1 R3-dpsepupifaing: ¢

o 6. Un vaccin suivant I'une quelconque des revendications précédentes pour I'lmmumsatlon des hommes
' w0 contre une maladie chronique des muqueuses.

7. Un vaccin suivant la revendication 6 pour l'immunisation contre des infections bactériennes des voies
respiratoires.

45 8. Un vaccin suivant la revendication 7 pour I'immunisation contre des infections bactériennes aigués des
voies respiratoires inférieures chez des patients ayant une maladie puimonaire obstructive chronique.

9. Un vaccin suivant I'une quelconque des revendications 6, 7 ou 8 pour l'immunisation par administration
d'une & trois doses unitaires du vaccin contenant 10 & 10%2 bactéries tuées pendant 2 & § jours
50 consécutifs et répétition facultative.

10. Un vaccin suivant la revendication 9 pour I'immunisation dans lequel la série d'administration est
répétée deux fois aprés un intervalle de 3 & 5 semaines.

55 11. Utilisation des bactéries tuées pour la fabrication d'un vaccin monobactérien entérique sans adjuvant
pour I'immunisation contre une infection bactérienne des sites muqueux.
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EP.0 225 329 Bi 1. Enteral er nonobakterieller Inpfstoff ohne Hlfsmttel,
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Schl ei mhaut stel |l en und ggf. ei nEhorﬂﬂéﬁ%Bguti schen Tragerstoff unfalt. *, fi
2. Inmpfstoff nach Anspruch 1, gekennzei chnet durch abget 6t ete Haenophil us

i nfl uenzae, Streptococcus pneurmni ae Pseudormnas aer ugi nosa oder
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der At emaege. g & I nmpfstoff nach Anspruch 7 zur | muni sierung

gegen adgulr@fénﬁlﬁaeurebrh@u 1 sabekin iFomrevon Segposiniiearzenrelddi@Neeabreipdurige!  Pat i ent en
mt chroni scher obstruktiver Lungenerkrankung. 9. Inpfstoff nach Anspruch
6, 7 odir Infpfstafir nablmAuapiush & rin Bigheitsdogisforivicund 108 bishi9if Palrteriengiro Eibheisddsie umis

Ei nhei t sdedn des I npfstoffes, enthaltend 1010 bis 1012 abget6tete

Bakt &ri en, Uber zwei bis fUnf aufeinanderfol gende Tage und g

W eder Hoal M‘Offl@c" pingst §?fd4°fa“9?a€‘}ﬁ'emﬁ%sﬁf“8wu9 Immpnisieryng) 4pasr é/lem?gen RS BEP-der
Ver abr ei cEefRg¥aRimbaftelamkingal nach e| nem drei bis fUnf wechigen Intervall

w ederholt wird. 30 11. Verwendun et 64(‘?,?' E; kterien zur Herstellung
ei nes ent g‘i’p&?‘g‘r{‘aﬁ’ﬂ)’?‘fﬁ%ﬁ{‘t%"f ruaigie ?Fb? ?’b‘? uslig [rpstionpn 4o AeMese: zur

LIy o] © RSSO Rne D £ L Sl 8 S G 5 Bhb B e 40 °
kung. -

ge bei Patienten mit chronischer obstru

9. Impfstoff nach Anspruch 6, 7 oder 8 zur Immunisierung durch Verabreichung von ein bis drei
25 Einheitsdosen des Impfstoffes, enthaltend 10'° bis 10'2 abgetbtete Bakterien, Uber zwei bis fiinf
aufeinanderfolgende Tage und ggf. Wiederholung.

10. Impfstoff nach Anspruch 8 zur Immunisierung, wobei der Verabreichungsablauf zweimal nach einem
drei bis flinf wéchigen Intervall wiederholt wird.
30

11. Verwendung abgetbieter Bakterien zur Herstellung eines enteralen monobakteriellen Impfstoffes ohne
Hilfsmittel zur Immunisierung gegen bakterielle Infoktion von Schleimhautstellen.
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