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The act of vaccination in itself is sc simple, It is in fact
only the insertion of vaccinia virus into the epidermis of a subject,
allowing for infection of the susceptible c¢glls, which becomes |
evident by the appearance of a local lesion,

Te this purpose, from Jenner!s time, mapy tools have been
mamufactured and several techniques developed, To~day we have at hand
tools as simple as ord;i.nary pihs,or needles, the cost of which is only
the fraction of a cent, as well as complicéted gé.dgets such as -the
jet injector, which c.c;sts nearly US $ 1 000 a piece,

We shall discuss in this paper the advantages amd di'sadvantages.
of the mpst popular ‘boolé used in this Region for va.ccn'.xiation of
smallpox, such as pins, needles, fotary la.ncet, and also introduce
two rather new tools, the bifurcated needle and the jet injector,
which perhaps some of us had no opportunity of using in the fleld yet,

Further we shall make a comparison of different vaccination
techniques in usual practice, such as linear scratch, multiple

pressure, rotary-lancet and multiple plﬁmture.

I, TOOLS OF VACCINATION

1, -Fins and needles:

These are the most popular tools ever, . They have been in use-
for a considerable time in several countries of the Region, Cyprus,
Ethiopia, Iraq, Seudi Arabia, Southern Yemen, Sudan, UAR and. Yemen
are currently using the needle, while Iran and Jordan are likewise
using the pin, as the only means of vaccination, -Over 13 million
vaccinations aye being performed every year with these simple tools
in this Region, It is cheap, it is available everywhere, it can be
provided to vaccinators in large quantities, it can be flamed in the
field several times for use after use,
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But it can only be used for linear scratch and multiple pressure
methods, and it is not possible to use it for multiple puncture, a
technique which has proved better. -A glass rod or a dropper is negded
for transferring the vaccine from the vial to the vaccination si{,c_a.

Z. Rotary lancet

It is mostly used in Pakistan, in this Regign, About 47 millicn
vaccinations per year are performed by this tool, It is a presentable -
tool, Ffour or five forks are provided in the vaccination end,;and mey
give the illusion of better introduction of the vadcinia virus. But
this is a relatively costly gadget, much more expensive than the
ordinary needle, armd as it is considered more or less a durable tool,
it is used over and over (while blunt), before being discarded,

It 1s expected to be flamed in the field, but; -if not neglected
altogether, due to its bulky head,  there is always the danger of overs-
heating and slow cool-down resuliing in spoilage of the vaccine,

When it looses its sharpness, in-the band'of an inexperisnced:
ordinary vaccinator, the rotary lancet may becoms a dreadful.
instrment, It is said that it is more likely to perform a biopsy
than a vaccination.... The Teaction of 2 vaccination by means of this
toocl on the fragile arm of a new-born child is very violent, especially
when as many as three insertions are given, and in fact it may cover
the whole area of the forearm,

The major objesction of certain.groups of people to smallpox
vaccination where the rotary lancet is in use, certainly finds its
origin in the ill-effegts of vaccinstion with this tool,
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8. Bifurcated needle

This new device, although only recently developed, is gaining day
after day more popularity, ,Afghanistan, Libya and Somalia are presently
using the bifurcated needle, This needle ig a quite simple four-inch
stainless steel needle, furcated at one end, = When inserted into the
vial of reconstituted vaccine, one droplet, sufficient for one vaccination,
is retained within the forks of the needle,

Its advantages are as follows @

=. Durability ¢ The bifurcated needle was originally intepded to
be used only once, and then it was to be dispensed with, However,
as the quantity of needles needed during eradication programmes
is considerable, hence the cost involved, studies were carried
out to test the durability of the needle,
In a field trial in the UAR, by Shafa, one needle was used for
as many as 172 times, In this trial, flaning was used as means
of sterilization, The frequency of take-rates in a group of
revaccinees were observed : a greater proportion of successful
tekes was in fact noticed among the second half of vaccinees,
thus indicating that the needle 'ca.n be used effectively over
and over again,
’In,amt-her study in the UAR, by Shafa, in a group of primary
vaceinees, when boiling was used as means of sterllization,
each needle was successfully used for 46 - 47 tjmes, and would
still have been good for many more vaccinationg.
Similar studies have been carried out in Kenya, ' Ladoni- reports
90 vaccinations with one single need]e successfully, and still
the needle could have been used morg, Both autoclaving and
boiling were used for sterilization,
Metallurgical: testing; carried out by the Smallpox Unit, Geneva,
indicates that the needle could withstand the heat of alcohol
flaming up to 50 times when exposed for 3 seconds each time,
without any changes cccurring in its "hardness index",
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- Saving in vaccine : It is evident that the mmber of doses '

registered in a vial is not very meaningful unless the tool
used for vaccination.and the mimber of insertions are
known,- The volume of the diluent used for.the reconstitution
of the vaccine is also an.important factor,

It is not surprising to note in most cases that only

25 - 30 effective. vaccinations are beipng performed from a
vial conltaining 100 cczventional doses,

An advantage of the bjfurcated needle is the amaging
saving of the vaccine, Through its particular construction,
it is wapable of ,using much less vaccine than any other
vaccination tool.

The amount taken up, by the furcated end of this needle is
less than ;0025 nl,. in camparison to any other conven-,
tional methdds wiich would enploy much more than O, 0L ml.
of vaccine per"ﬁacéinat ion,

In an expariment in the UAR, a vial'of 50 doses of vaccine
(from the Swiss Sera and Vaccine Institute, Bern) with
0,5 ml, fill,as diluent, was used by Shafa for over 500
vaccindbicns, Similar cbsgivations were reported by
investipators in TIndia also,

This in faci represents a saving of 10 times in the amount
of vaccine used, To be on the safe side, let us say that
the bifurcated needle will use five times Jess vaceine
when compared with other vaccination tools,

=~ Satisfactory take—rates : In all field trisl as well as
gmallpox eradication programes, where bifurcated needles
were uged; satisfactory take-rates were observed, In a

few planned studies carried out by several invesitigators

( Millar, Zikmund, Ladnyi, Huisman, Meyer and Shafa), with
freege~dried wvaccine of standard potency, take=rates of
98 to L0 in primary vaccinations and 56 to 76% in .
‘revaccinations;were reported in vaccinations perfoérmed

by this needle,
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Other tools have shown invariably lower take-rates, In
these studies, linear scratch, multiple pressure, and
multiple puncture methods were used.

S:i.r’np]:i.éitlin field use & Simplicity obvioué]y plays an
important role in vagcination practices especially in

field mass campaigns, Vaccinabtors are always subject

to carry bulky things along with them, The use of
bifurcated ncedles practically simplified this matter,

It has eliminated the carrying of another Hnstrument,

& dropper, a glass rod or a pipette, normally used for
trangfer of the vaccine from the vial to the vaecination
site, Simplé dipping of the bifurcated needle into the
vial of vaccine will permit adherence of a small amount
of vaccine betwsen the two forks of the needle, sufficient
for vaccination,

Furthermore, a sufficient number of clean needles can be
provided to each vaccinator every day; allowing the use of
one needle for each individual vaccines, thus saving the
time and equipment required for sterilization in the
field,

Special capsule containers designed for the bifurcated
needles allow easy carrying of over 200 needles in &
compact practical form, sufficient for the day!s work

of a single vaccinator in the field, The used needles of
each day are an indication of the mmber of vaccinations
performed, where and when,recording of the mmber of
vaccinations is necessary. This capsule. container also
pormits easy sterilization of all used needles after.
work in the field is accomplished, It requires only the
boiling of this capsule containing the used needles in
any available pot or heat facilities amy place in the
field, This in fact will eliminate also the danger of
using a hot needle, which is always a risk in vaccination
practices,
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Furthemore, it eliminates the heavy load for vaccinators
to carry with them troublesome means of sterilization

'i‘acj.l;.'t.:.es such as sterilizers, spirit lamps, alcohol, matches,

8tCoce

It is thus obvious that with this new tocl and its container,
the bulk which the vaccinator is to carry with him in house -
to -house vaceination method is reduced to practically two
containers, one with a sufficient mumber of needles for his
day!s work, and the othei;;, for collecting the used needles
plus a vial of dilu'&ed ,fi‘éeze-—dried vaccine,

- Number of insertions : This may be a minor point, but a fact,

that, with bifurcated needles, due to the furcated end, when
used for multiple puncture or friultiple pressurc methods, fifteen
strokes mean practically thirty strokes, and'whén used for
linear scratch technique, one insertion means iwo ipsertions,
thus increasing the probability 6f suc_éessi'ul_'bakes.

Cost 5 One thousand of these needles cost only $ 5,-, When
considering that over 100 vaccinations can be successfully
performed by each single needle, the depreclation cost would

be_about °ue US cent for each 200 vacc:.natlons , quite a

reasonable price when compared with any other tools presently
in practice,

Due to these many advantages, WHO has recommended the use of
bifurcated needles in all its smallpox eradication assisted programmes
throughout the world and I hope that this effective new tool, the
simplicity, utility and efficacy of which are well established, will
replace other vaccination instrumepts in all the countries of this

Region for

any sort of wvaccination,
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4, Jet injector

Jet injectors are.rather new tools which have been introduced for
smallpox vaccinationy so far, several models have been developed and
subjected to- field tésis to ascertain their usefulness in smallpox
eradication activities, ' Some have proved to be cumbersome and difficult
to operate; others failed to produce take~rates of acceptable level;
some depend on electric power, thus limiting their use; som¢ are heavyy
some have the digadvantage of frequent clogging and breaidng. '

One of the promis:.ng models is the dermo-jet, a hmd—operated :je'b
injector whlch has shown good results in a few planned field stud:n.es-
they st:.ll,_kmave to be assessed for practical use under difficult field
conditions,

Amongst jet injectors, the Ped-O-Jet 1s the only one in wide use
giving excellent, results, and which has been sufficiently evaluated undey
field conditions, It is powered by an hydraulic system. operated by foot,
It injects $he vaccine through a very small orifice into ‘ohe superficial
skin layers, It has been in wide use in West African programmes, in Brazil
and elsewhere. and excellent results have been obtained.

Ita advantages are ¢

- Speedy Vaccination : One is capable to perform 500 vaccindtions

per hour, Threeé to four thousand vaccipations per day have been
reported in some eradication programmes, However, our experiment
in the Dacca Municipality mass vaccination campaign showed a much.

lower mmuber of vaccinations per day, probably becmzse of "adminig-
trative and cultural problems on account of tl'u.s new gadget.

- The injected dose of ¥acecine is 0.1-ml and normally 25 cc or
50 ¢c, vials-are sufficjent for 250 to 500 vaccinatioris in a row
without change of vials,
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- As no needle is used, and vaccine is injected by pressure
into the skin, there is no hazard of infegiion being
“transmitted from one individual to afiother.

- High take-rates were invariably observed throughout field
operations and as evaluated through concwrrent assessment
in West=African programmes,

Unfortunately, there are a few problems :

- Contrary to needles, the proper use of which can be taught

to ordinary vaccinators, the handling of the jet injector

demands rather special skill and understanding, One should be
somewhat mechanic~minded to handle the machine and perform minor
repairs when and where necessary.,

- Maintenance of the maching fequires special cafe; ‘spare parts
should be available in sufficient quantities,” These are rather
gxpensive , not easily available, and have to be ordered well

in advance,

~ Major repairs cannot be performed under field conditions,
and more elaborate tools, as well as higher skilled mechanics
should be within reach,

= It ds an expensive machine, -With the price of only one

Jjet injector, -one can. purchase 200 000 bifurcated needles, -
capable oif performing 20 million vaccinations,

-~ The use of the Ped~O-Jet is only justifiable in static
vaccindtion centres, whére and when vaccipees can be mathered
inp an orderly mamer and in large mmbeys. It is ideal for
schools, ingtitutions, army camps, €iCess I1ts mme in the
houserto-house operations is neither.economical nor practical,
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Consequently, the use of the jet injector should be limited
to specific. programmes where a supply of special vaccine
could be menaged;. Training.of vaccinators. and field super—.
wvision carried ocut effectively; where spare parts would
.be.available and repair of machines manageable,

The use of jet injectors in-this Region is being limited to
vaccinate the populatian ‘of big, towns, market places, institutions,
and in contaimment.of epidemics,

II. CQMMPARISON CF DIFFERENT TECHNIQUES
OF VACCINSTION

When considering. the expenses involved for sending a i‘ie]_.d
vaccinator to i‘ar-»away villages, one Just. cannot afford to
accept low take-rates.

It is now quite evident that the technique used in the
vaceination has a lot to do with the result of a successful take-
rate, ‘Betber take-rates can,be obtained where a good technigue
of vaccination has been used, It is nnperatlve that this t.echmque
oould easily be taught to Vacclnators, and at the same time, it
should be ynanimously accepted by the public,

In this Region, Iran, Irag, Jordan, Saudi Arabia, Southern
Yemen, Sudan, UAR and Yemen are using the linear scratch techniques
Ethiopia and Libya are using the multa.ple pressure techmque and
Afghamstan, Cyprus and Scmalia are us:n.ng the multiple puncture
method, Although the multiple puncture technique is much preferred
and almost always gives the better take-rates, in comparison with
other vagecination techm.quesg in fact very little is actual]y in
practice, In 1968, abotit 1,5 milliion vaccinat:.ons by this me‘bhod
were performed in this Region, while 14 million’ vaccinations were
done by scratch techmique and 47 million employing the rotary lancet,
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The muliti~pungture technique has been [ield-tested and better results
have been observeds In a comparison study in a group of revaccinees,
by means of rotary lancet method and multiple puncture in India, carried
out by Nath and Rao, 75 positive reactions were observed with multiple
puncture against 42% with rotary lancet technique, As both techniques
were performed in the same group of 153 subjects, the results showed
80 subjects with positive reactions resulting from their multiple
puncture vaccination, whereas the same subjects! reaction was negative
as far as rotary lancet was concerned, Contrarily, there were only
7 negative reactions with ryltiple puncture method where the reaction for
rotary lancet were positive,

In a2 study by Ladnyi in Kenya, 112 primary vaccinations werg
performed with the multiple puncture method and scratch technique,
The results read after 7 days showed that where 10(% take-rates were
observed in myltiple puncture technique, for scratch teéchnique 9&%
were recorded. In 334 revaccinees, the take~rates for multiple
puncture and scratch were 60,9% and 57,9% respectively.,

Multiple pressure method was also compared against the scratpch
linear technique in the UAR, 'by Shafa, in a group of revaccinees,
75 to 7% . take-rates were observed,for multiple pressure as compared
to 65 to 70§ for scratch technique,

The, Jmﬂ:t.iplx.a, puncture technique was not previously recommended
nor recommendeil 3 be_c_:a.uée of the danger represented by 'poss_iblej
deep penetration of the skin by the nommal ncedles; with the
bifurcated needle, this dgnger vanishes ¢ the structure of the needle
prevents deep penetration,

To-day, based on available information, the multiple puncture
technique performed by means of bifurcated negdles is a method of
choice, and this Is highly recommended by WHO,



