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The stars, in their stately procession through the night
sky, stopped over the house where Jesus, Mary and
Joseph were. So we read in St. Matthew’s Gospel. Yet,
for all their dignified appearance, we know that the
stars are boiling masses of particles. They remain i |
God’s hands and are obedient to his wishes. We may [

re-phrase the "Science Finds, Industry Applies, Man pEaaie BETWEEN  SCIENCE  AND :
Conforms" of the Century of Progress Exposition in | = RELIGION - S
Chicago in 1933: "God Proposes, God Disposes, Crea- SRR et Udias, 5]
tion Conforms." When God speaks, all creation listens. Page 7 SpE R

As sedate as God may seem, he is hardly that proper - David Saliwanchik =
in his relations with those he loves. God is never - ' - e —
"standoffish” with the works of his hands. They were
created because God loves them and, citing St. Thomas, God will never lose any of the beauty
that he has created. God’s love for his creation will never diminish; it will only grow stronger
as it is reciprocated in our lives. God truly loves us and if we return that love, his love for us "will
become deeper", if God’s love can become deeper. How can we show that love of God in our
lives? "Love one another as I have loved you." That is a commandment, not a velleity.

One way that we can love one another is to impart to children as best we can the loving relation
God has for them and with them. We can teach them that God loves them in and through his
creation. We can sing to the children of the gifts God has given them and us in the stars, the
galaxies and all the celestial inhabitants. We can sing of the fury of their being and of their
orderly procession through the heavens. We can look within and see the almost infinite delicacy
of our bodies. We can relate these gifts of God to the imagination of the young. We can express
a little of the love which God has bestowed on them in creation and in redemption.

What a joy to raise up a generation of children dedicated to the love of God through love of
creation and of the neighbor! In its own way that would fulfill scripture: "you must love the Lord
your God with all your heart, with all your soul, with all your strength and with all your mind,
and your neighbor as yourself." Then the bitter conflict between faith and reason, faith and
science, would be muted. Pray that that day come soon. May God bless you all.
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ANNOUNCEMENTS

1. As reported in the last Bulletin, ITEST has re-
ceived a generous grant of $50,000. from the Our
Sunday Visitor Institute (OSV) to partially fund the first
year of the educational project in faith/science, Exploring
the World, Discovering God (EWDG). The OSV has
provided funding for a number of ITEST projects over
the years, more recently, among them, our weekend
conferences of 2001 and 2003 Genetics and Nutrition
and Globalization: Christian Challenges respectively. The
OSV fully funded our twenty-eight minute video pro-
duced in 1987, Decision: Scientists in the Church (now
available on our web site) Again we are grateful to the
Board of the OSV not only for their monetary support
but for their encouragement of our work in the
faith/science arena.

2. We announce with sadness the death of Mrs.
Margaret Ohrman on November 21, who with her
husband, Paul who died a few years ago, were generous
benefactors and involved members of ITEST over the
years. Often called The "Godmother of Catholic educa-
tion," Mrs. Ohrman was vitally interested in improving
and enriching school curricula, by donating to many
projects which furthered the cause of instruction and
education in the local area schools in both St Charles
and St Louis, Missouri and beyond. We commend her
to your prayers. May she rest in the peace of Christ.

3. ALERT! ITEST phone numbers have finally been
changed from (314)-977-2703 to (314)-633-4626. Please
note that change in your records. Check the front page
of the Bulletin for updated figures.

4. The date for our October 20-22, 2006 workshop
entitled, An Education for the Faith/Science Ministry, has
been set. This workshop will lay the groundwork in the-
ology and science for the educational modules in faith/-
science, the program we plan to pilot in selected
parochial schools from kindergarten through fourth
grade. A number of publishers have provided us with
their textbooks on religion and science for examination,
analysis and study. We will be holding interviews with
prospective applicants for Project Manager/Coordinator
in January with a projected start on February first.

4. We ask your patience as our new web site is still
under construction although you may access it at
www.faithscience.org. Dr. Greg Pouch is working on it
now and when it is completed the site will be much
easier to navigate than in the past. In the meantime
Greg has provided a link to the old web site which is
still accessible. Or you can simply access the old web
site if you wish at http://ITEST.slu.edu

TEILHARD DE CHARDIN AND THE DIALOGUE BETWEEN SCIENCE AND RELIGION

Agustin Udias
Facultad de C. Fisicas, Universidad Complutense, Madrid, Spain

Abstract

We can find in Teilhard’s writings many points of in-
terest for the dialogue between science and religion. I
have selected three of them in his understanding of sci-
ence, matter and human evolution. The first is his high
esteem for science and its role in human history. Sci-
ence for him represents the line along which evolution
progresses at our human level and it prepares people to
find the profound and hidden meaning of reality. This
understanding of science may serve as a good starting
point in the science-religion dialogue, since it recognizes
a potentiality in science to be interpreted in religious
terms. The second is his understanding of matter which
surpasses all matter-spirit dualism. Matter for him has
an internal dynamism, which led it to the spirit, through
the process of cosmic evolution. The third is his concep-
tion of human evolution as a part of cosmic evolution.
By this, the consciousness of man (noosphere), prog-
resses along the line of increasing unity to finally con-

verge into an Omega Point, where it finds its ultimate
fulfillment.

Keywords: Science-religiondialogue, Teihard de Chardin,
science, progress, matter-spirit, complexity, evolution,
convergence, consciousness, socialization, globalization.

Introduction

Pierre Teilhard de Chardin (1881-1955), Jesuit priest
and paleontologist, developed throughout his scientific
career an original system of thought which may be
placed at the boundaries between science, philosophy,
theology and mysticism. During his life the publication
of his non-scientific writings was barred by ecclesiastic
authorities, but circulated in private copies among his
friends. When Teilhard’s writings began to be published,
after his death in 7955, they produced an enormous im-
pact and were rapidly translated into many languages.
The publication of all his writings has been a slow pro-
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cess (Teilhard de Chardin, 1955-1976). In the original
French, the first volume of Teilhard’s works (I, Le
phénomeéne humain) was published in 71955, and the last
(XIII, Le coeur de la matiere) in 1976. Other writings
and letters were also published during this period. In
this article references to his writings will be given to the
French edition, by title of the essay in the original
French and its translation, volume of the complete
works and page numbers.

The early interest for Teilhard’s ideas can be measured
by the publication, between 1956 and 1980, of about
3000 books and articles about them in different coun-
tries. A very extensive bibliography about Teilhard can
be found in Polgar (1990, III, 359-563). Teilhard’s
thought has been the object of many studies which ana-
lyze its scientific, philosophical and theological aspects,
among them Crespy (1961), de Lubac (1962) Rideau
(1965) and Chauchard (7965). After 1980 the interest
for Teilhard seems to have declined, but we can see
something of a revival recently. In the new dialogue be-
tween science and religion, which began about 7970,
Teilhard is not often mentioned. This may be explained
by the preponderance of authors in this field from the
Anglo-Saxon tradition, where Teilhard’s ideas are less
popular. However, we can find in his writings many
points of interest for this dialogue. I have grouped some
of them around his ideas about: i) science, ii) matter
and iii) human evolution. Because Teilhard assigns a
particular meaning to some terms, some are given here
in the original French also.

The religious aspects of science

The first point which may help in the dialogue between
science and religion is Teilhard’s high esteem for sci-
ence and its role in human history. For him science is
more than a body of knowledge; it is in his words, Le
gran afaire du Monde (the great endeavor of the world),
"a vital human function, as vital as nutrition and repro-
duction." He goes even further and proposes that we
must believe in scientific research as the source, when
followed with faith, of a unique human-Christian mysti-
cism which may contribute to a true human unanimity.
(Sur le valeur religieuse de la recherche - On the religious
value of research, IX, 258-263). In a short essay, written
shortly before his death, he left his last opinion about
what sciences meant to him (Recherche, iravail et adora-
tion - Research, work and worship, IX, 281-289). In this
essay, Teilhard insisted on the fact that scientific re-
search has become quantitatively and qualitatively the
main form of human activity. Writing about the prob-
lems of young Jesuit students dedicated to science, he
referred explicitly to the conflict between religion and
science. He stated that a solution of this problem re-
quires a rethinking of the Christian message in the light
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of science, especially incorporating the ideas of cosmic
evolution. He concluded by suggesting that the research-
ers of today can be considered as the avanit-garde of a
society progressing toward a new form of worship. Thus
we can say that Teilhard very optimistically saw science
as the motor of human progress. Moreover, science was
not only a source of understanding about the universe,
but opening toward a more profound understanding of
reality, it had in itself a religious character.

In order to understand Teilhard’sposition about science
we have to consider his view about human evolution as
part of total cosmic evolution. We will explain this
shortly in next section: here we can anticipate that for
him the universe was in a state of cosmic evolution, hu-
man evolution being an integral part of this cosmic
evolution. A central part of human evolution was pre-
cisely that formed by scientific work. Thus, science for
him represents the line along which evolution was prog-
ressing at human level. Since the main characteristic of
Teilhard’s view of evolution was its convergence toward
its fulfillment in the Omega Point, which he identified
with God, as we will later see in greater detail, motion
in this direction acquired a religious meaning. In such
a convergent universe, science and scientific research
has to be seen as cooperating to its consecration and
consummation in God. In this sense, Teilhard was say-
ing that science, by its relation to the axis of conver-
gence of the universe, was acquiring a mystical charac-
ter. In a universe in which everything is directed finally
to a convergence through the spirit, we should recognize
in science itself a profound meaning of sanctity and
communion. In a true sense scientific work, which con-
sists in developing, through knowledge, our conscious-
ness of the world, becomes what may be called a priest-
ly operation. It consists in a contribution to the progress
of a world which is finally oriented to God (La mystique
de la science - The mystique of science, VI, 202). Teil-
hard, introducing from Christian faith the role of Christ
in the converging universe, took a further step in the
line of understanding the meaning of science. He identi-
fied Jesus Christ as the Omega Point, already present
in the world. He discovered that, through Christ’s incar-
nation, the very Pole of the convergence of the uni-
verse, which is Christ himself, has been made present in
the very heart of matter, in order to attract and con-
summate the whole movement of evolution. For him,
then, Christ is not a stranger in the world, but the very
same Center of its convergence. Toward him and for
him, Life and Light of the world, through human work
and effort, the universal convergence of the spirit is
fulfilled (Science et Christ ou analyse et synthese - Sci-
ence and Christ or analysis and synthesis, IX, 61).
Teilhard’s insistence in the demands of the converging
universe for the presence of Christ may create some
misunderstandings. By this he wanted to express the
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unity of the total liberty of the Incarnation with is
quasi-necessity, since the world cannot achieve the con-
vergence and unity toward which it tends without the
mediation of the Man-God. Thus Christ becomes cen-
tral to the whole movement of evolution.

Teilhard’s understanding of both the role of science and
the role assigned by Christian faith to Christ and inter-
preted by him in the process of evolution is fundamen-
tal in his position about the religious character of sci-
ence itself. In this sense, science is not only not op-
posed to religion, but in some way, a preparation for it.
It prepares man to find the hidden profound meaning
of reality. For Teilhard this profound meaning is based
on the convergence of the evolution toward God. Once
we accept that our universe is a converging one toward
union with God, through the path of increasing con-
sciousness, scientific work acquires for itself a religious
sense. In a conference on the relations between science
and religion, he distinguished the way of science as that
of analyses and that of religion as syntheses. Taking into
account his image of the universe, we can understand
that for him: "Science with its analyses doesn’t have to
trouble us in our faith. It must, on the contrary help us
to understand better, comprehend and appreciate God"
(Science et Christ ou analyse et synthese - Science and
Christ or analysis and synthesis, IX, 61). Talking about
the conflicts between science and religion, he concluded
that "after two centuries of passionate struggle neither
science nor faith has succeeded in discrediting its adver-
sary. On the contrary it is becoming obvious that
neither can develop normally without the other....
Neither in its impetus nor in its achievements, can
science go to its limits without becoming tinged with
mysticism and charged with faith .... Religion and sci-
ence are the two conjugated faces or phases of the
same complete act of knowing" (Le phénoméne humain -
The phenomenon of man, I, 316-317). "A science
charged with faith" is precisely the title of the chapter
dedicated to Teilhard by Henderson (1986). In this
chapter Henderson develops Teilhard’s proposal of
bringing together science and theology in a passionate
search for God who must be recognized to be present
in both. Introducing the Christian mystery of the
incarnation of God through Christ in the universe,
Teilhard went even further and states: "In consequence
it is vain and unjust to oppose science and Christ, or to
separate them as two domains estranged one from the
other. Science by itself cannot discover Christ, but
Christ fulfills the desires which arise in our heart in the
school of science" (Science et Christ ou analyse et syn-
these, IX, 62).

Accustomed as we arc to the usual solution of keeping
science and religion separated with no interaction
between them, we may think Teilhard’s proposal unreal-
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istic if not absurd. Is not science in itself atheistic? How
can it become in any way a path toward God? But even
accepting the separation of science and religion we can-
not let them ignore each other; a fruitful dialogue be-
tween the two is necessary. Even proponents of the
complete independence between the two, as Stephen
Gould (7999, 221-222), himself a strong critic of Teil-
hard, agrees to a certain amount of dialogue. Theology
cannot progress isolated from the continuous growth of
the knowledge about the natural world that science
keeps producing. Medieval theologians were already
aware of the need in theology of a correct knowledge of
the world. On the other hand science cannot cut itself
off from the inspiration which comes from religion.
Though a necessary autonomy is needed in each field,
mutual interaction will benefit both science and religion.
Maybe Teilhard goes a little too far in his proposal of
a continuity between the two, but his ideas show us a
possible path through which we should dare to walk.

A new concept of matter

What has been called "scientific materialism" has been
acknowledged as a source of confrontation between sci-
ence and religion (Barbour, 1990, 7-9). Scientific materi-
alism is based on two assertions: matter (including ener-
gy) is the fundamental reality of the universe and sci-
ence, the study of matter, is the only valid knowledge.
The first is a metaphysical assertion and the second an
epistemological assertion based on the first. Thus, the
only reality is the material which is known through sci-
ence. Materialism implies a reductionism, that is, all
knowledge can be reduced to that of the most simple
constituents of matter. In consequence, no other reality
exists outside that of matter. This position rejects the
consideration of any other reality as baseless spiritual-
ism and animism. These ideas are very extended since
as Barbour says: "Because scientific materialism starts
from scientific ideas, it carries considerable influence in
an age that respects science." In the dialogue with this
mentality Teilhard’s understanding of matter may be
very helpful. He began by rejecting all matter-spirit
dualism, and presented a concept of matter which in-
cluded a spiritual dimension. He tried to understand the
nature of matter, not from the point of view of its sim-
plest particles (quarks and leptons) but from the evi-
dence of consciousness in man. If man is a conscious
material being, this quality of reflex consciousness, ex-
plicitly and clearly present in the human person, has for
Teilhard to be present in all matter. This led him to
propose that there is an inside (dedans) of matter, be-
sides its outside (dehors), which is the object of science
(Le phénomene humain, 1, 49-64). To this twofold char-
acter of matter corresponded two types of energy: a tan-
gential (tangentielle) energy, which correspond to the
physical energy, and a radial (radiale) energy, which is
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responsible for the converging evolution of matter in
the line of greater complexity and greater consciousness.
The radial energy is also called the spiritual energy,
since Teilhard identified spirituality and consciousness.
These concepts of matter and energy were a conse-
quence of his vision of the continuity of the evolution
of the universe from elementary particles up to man.

Matter for Teilhard has, then, an internal dynamism
which included the spiritual and led it in an ever-in-
creasing spiritual dimension. We observe that evolution
proceeds along the line to greater complexity. To this
increase in complexity corresponded an increase in con-
sciousness, which Teilhard identified with a greater spir-
ituality. As beings evolve from inert matter to life and
consciousness, their spiritual dimension keeps increasing
together with their complexity. For him consciousness,
fully present in man, must also, in a primitive manner,
exists in all material beings. Teilhard distinguished seven
grades or levels of matter according to its place in its
convergence movement to the spirit. Thus he wrote
about formal and concrete matter at the lowest level,
and about universal, total and relative matter at a
higher level and finally about liberated and resurrected
matter. Teilhard recognized the two basic processes, to-
ward matter and toward the spirit, (materialization and
spiritualization) to be strongly linked together like the
two faces of the same thing (Le noms de la matiere -
The names of matter, XII, 449-464). Behind this under-
standing was what he called the "spiritual power of mat-
ter" (La puissance spirituelle de la matiere - The spiritual
power of matter) XII, 467-478), which allowed matter
to become the matrix of the spirit. Thus for Teilhard
matter itself had a dynamism which makes it evolve to-
ward the spirit in man. In its final development, through
the human spirit, matter itself finds its final accomplish-
ment in the union with God. For Greek philosophers
matter was considered as a hindrance to the spirit to be
overcome. This was the source of the matter-spirit dual-
ism present at all times in much of western thought.
Teilhard giving to matter the power to progress to the
spirit, overcame this dualism. He ended his considera-
tions about matter with a mystical "Hymn to matter" in
which matter is saluted as the "powerful Matter, irresis-
tible Evolution, Reality always being born ... divine mi-
lieu full of creative power, ocean agitated by the Spirit,
clay kneaded and animated by the incarnated Word"
(Le coeur de la matiere - The heart of matter, XIII,
75-91). Thus, the proposal of scientific materialism of
matter as the only reality, the seed of atheism, can be
overcome by showing the inner dynamism toward the
spirit of this same matter in the overall scheme of the
converging evolution whose final end is God himself.

From Teilhard’s point of view, the nature of matter, as
known by science, is in itself incomplete, since it cannot
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explain the evolution of matter toward greater complex-
ity and consciousness, which finds its full expression in
man. However, Teilhard did not introduce a dualistic
principle to explain consciousness; on the contrary he
put in matter itself the power to evolve into conscious-
ness. For Teilhard consciousness was in fact a dimen-
sion of matter, which is linked to its complexity. As
matter becomes more and more complex greater de-
grees of consciousness appear. Consciousness constitutes
what we may call the spiritual dimension. Matter and
spirit were, then, not two opposing reality, but two di-
mensions of the same reality. This understanding of
matter-spirit reality cannot be understood without Teil-
hard’s idea of a convergent universe toward greater con-
sciousness or spiritual dimension, attracted by the
super-conscious and super-spiritual Omega Point. All
the potentialities of matter depend finally on the com-
plete dynamic structure of reality which can only
achieve its final completion in the union with the
Omega Point.

The human convergence

The third aspect in Teilhard’s thought which may help
in the dialogue between science and religion is his con-
ception of human evolution. He considered cosmic evol-
ution as an intrinsic dynamic nature of the universe
which unfolds from the simple material particles,
through the living beings (biosphere), to the conscious
dimension of man (noosphere), along the line of in-
creasing complexity and interiority or spirituality. For
him evolution did not stop at the human consciousness,
but it must proceed further through human evolution fi-
nally to converge into an Omega Point, where it will
find its ultimate fulfillment. This Omega Point must be
personal and Teilhard identified it with God. This con-
vergence, an essential point in Teilhard’s thought, is
realized at the level of the noosphere, that is, through
the human evolution, by a unifying movement, attracted
by the personal, transcendent and divine Omega Point
(Le phenomene humain, 1, 286-303).

This last stage of cosmic evolution will take place
through what Teilhard calls the "human collectivation”
(la collectivation humaine) or "socialization." What he
means by this was the subject of many of his essays,
some of them collected in volume V, under the title
L’avenir de ’homme (The future of man). In these
essays he recognized that his idea of the noosphere and
its spiritual evolution had been hard to accept. For him,
at the human level, evolution is linked with his under-
standing of progress. He understood progress as mark-
ing the way of human evolution, which finally tends to-
wards a convergent unity or toward a divergent plural-
ity. A stage in this process should be the creation of a
unified science and a common goal accepted by all. In
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order to avoid falling into a divergent plurality, how-
ever, these two elements present in progress are not
sufficient for a convergent motion. A common attraction
is needed by a "some one", a personalized Center of
attraction which through the force of love will accom-
plish the final unification of all consciences (Réflexion
sur le progrés - Reflection on progress, V, 85-106). This
is a diffcult point. Teilhard was aware that man is free
and progress at human level is not an automatic move-
ment. There are many roads along which man can make
his way. Teilhard reduced them to two: "evolution of
plurality" and "evolution of unity." The first leads to
divergence, where the elements tend to oppose each
other, moved by what he called a "mystique of separa-
tion." This tendency can be seen in the growth of par-
ticularisms and nationalisms, which seek satisfaction in
a progress of a group against the others. This for Teil-
hard was to introduce, in the evolution at the conscious
level, an element of desegregation and death. The only
alternative was, then, through a universal socialization,
to arrive at a true unification. He called this the "great
option" (La grande option - The great option, V, 57-80).

The modern phenomenon of globalization, imperfect as
it still is, can be seen as corresponding to this con-
vergent movement of the noosphere. Teilhard saw this
process as a phenomenon irresistible both on a plane-
tary and cosmic level. He describes this process as a
first phase, which may be considered as forced, which
must be followed by a free one. (Un grand événement
qui se dessine: la planetisation Humain - A great event
which is appearing: the human planetization, V, 159
-175). The force behind this process, which must be
realized in freedom, cannot be other than love. This
may seem strange, but Teihard used this word in the
very general sense of mutual internal affinity (affinité
mutuelle interne). Thus love is at the human level a
continuation of what he called the "radial" energy, that
is, the energy that has been the driving force of evolu-
tion ever since the first synthesis of inanimate matter.
At the human level, that is for persons, this force takes
the form of love, for love is the only force that can
achieve unity without negating individuality (L énergie
humain - The human energy) VI, 180-192). In his own
words: "Only a union realized for love and in love has
physically the property not only to differentiate, but to
personalize the elements that it organizes." His concep-
tion of the human evolution is, then, a dynamic one,
tending toward unity through the impetus of love, with-
out losing the personality of those who are united. The
influence of the natural sciences does not allow for
other approach, since they show a dynamic universe in
a converging evolution. Social sciences show us also a
progressing motion of humanity, which tends to some
kind of unity.
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In this context, Teilhard introduced the role of the
Christian faith as a force which works in the same di-
rection as the human convergence. For him Christianity
has to become the religion of the future (la religion
del’avenir) by discovering what he calls the "Human
Sense" (Sens Humain), which is really implicit in it, as
he recognized. The human sense is the drive of all men
toward a unified achievement, and for a Christian this
achievement is fulfilled by the union of all in Christ.
Thus, he added that "the light of Christ is not eclipsed
by the shining of the ideas of future, research and prog-
ress, but it occupies the center which sustains its fire."
He concluded that Christ is the only one who can save

the human aspirations of our time (Le sense humain -
The human sense, XI, 21-44).

In the epilogue of his fundamental work (Le phénomene
humain, I) entitled "The Christian phenomenon (Le phé-
nomeéne chrétien), Teilhard ventures a Christian interpre-
tation of the whole cosmic evolution in which the
Omega Point was identified with the figure of Christ.
The universe, then, through the convergence of human-
ity tends really to an ultimate unity which can only be
achieved in the union with Christ. Christ is, then, the
Presence of the Omega point in the human history, at-
tracting human progress toward himself, and thus help-
ing it to its achievement. In this interpretation, the
cosmogenesis of evolution becomes truly a Christogen-
esis, as he identifies the pole of the evolution with the
incarnated Christ. The unity of men and through them
of all the universe with Christ is what he calls the
"total" or "universal" Christ. These ideas are more fully
expanded in his last essay, "Le Christique" (XIII, 93-
117), written in March 1955, just days before his death.

We have mentioned that the modern phenomenon of
globalization may be interpreted as a sign, weak as it
may be, of the human convergence postulated by Teil-
hard. This sign can be seen also in various other phe-
nomena, such as the increase in world communications,
rapid global transportation, concern for international
affairs and strengthening of the role of the United
Nations. However, modern times are witness also to
many divergent motions of violence, wars and the mod-
ern phenomenon of terrorism. In view of this, one may
ask if there is a reasonable ground for Teilhard’s optim-
istic view. It is a matter of weighting the evidences at
hand, though we are still too far away to see clear signs
of a true human convergence. We must not forget that
Teilhard developed his vision during the time of two
world wars and the tragic divisions present during the
cold war. Today we need some of his optimism to be
able to see, through the many dark signs, the light at
the end of the tunnel which shines as a hope for the
future of mankind.
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Conclusions

Accustomed to the usual solution of keeping science
and religion separated with no interaction between
them, we may think Teilhard’s proposals unrealistic. But
science and religion cannot ignore each other without
very detrimental effects for both, and a fruitful dialogue
between the two is necessary. Religion, or better theo-
logy, cannot progress isolated from the continuous
growth of the knowledge about the natural world, which
science keeps producing, and science cannot cut itself
out from the inspiration, which comes from religion. In
the present dialogue of science and religion, the thought
of Teilhard de Chardin may offer some helpful insights.
We have looked into three aspects: the importance he
gives to science as the main human endeavor which has
in itself a religious character; his open concept of mat-
ter which includes the spiritual dimension and the con-
vergence of the evolutionary process through the unity
of mankind. Though he addressed his vision to all men
of good will and took its foundation from what science
tells us of our evolving universe, he made a synthesis
with religious thought. God is present for him in the
horizon of both science and religion, indicating that a
convergence of the two must exist. Teilhard insisted on
the need of accepting the evolutionary image of the uni-
verse presented by modern science in religious thinking.
This will imply serious changes in some religious under-
standing, but these are necessary in order to keep open
the dialogue between science and religion. As we have
seen, two of these, proposed by Teilhard, are the accep-
tance of a new concept of matter, which includes a spir-
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itual dimension and the convergent evolution at the hu-
man level through a process of unification. The latter
opens also a fruitful dialogue with Christian faith about
the role of Christ in an evolutionary universe.
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PATENTING OF BIOLOGICAL MATERIALS

Mr. David Saliwanchik, ESq.
Saliwanchik, Lloyd, Saliwanchik, Gainesville, Florida

The U.S. patent statutes defines "patentable inventions" as follows:

§ 101 Inventions patentable

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefore, subject to the
conditions and requirements of this title. (July 19, 1952, ch 950, § 1.66 Stat. 797.)

In the 1980 case of Diamond v Chakrabarty, the U. S.
Supreme Court ruled that living cells fall within the
scope of "compositions of matter" that can be patented.
In the 25 years since the Chakrabarty decision, the bio-
technology industry has grown tremendously in terms of
the money invested, people employed, and products
produced. This growth in the biotechnology industry has
been accompanied by a surge in the number of patent

applications filed for biotechnology inventions. Patent
protection has now been granted on thousands of mi-
crobes, and has now been extended to multicellular ani-
mals, including mammals. Although the horses appear
to be well out of the barn when it comes to patenting
living cells, genes, and even animals, there are still
those who question whether the patenting of such enti-
ties is a good idea and who fear that the trend towards
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the awarding of such patents promotes reckless (or im-
moral research) and/or may be immoral in and of itself.

This paper explores the role of the United States patent
system in providing intellectual property protection for
biotechnology inventions. First I discuss the purposes of
the patent system and explain how the system is admin-
istered to achieve these purposes. This is followed by a
specific discussion of how the patent system has been
applied to biotechnology inventions. This discussion in-
cludes a review of important developments over the last
century as well as an analysis of how the system is now
being applied to emerging technologies. Particular atten-
tion is given to concerns that have been expressed over
the years and whether these concerns have turned out
to be well-founded. Finally, insight, based on this histor-
ical perspective, is provided into the challenges and op-
portunities that lie ahead in our efforts to promote bio-
technology innovation without compromising our funda-
mental values.

1. Intellectual Property
A. Definition of "Intellectual Property"
"Intellectual Property" can be defined as:

Creative ideas and expressions of the human mind
that have commercial value and receive the legal
protection of a property right.... Intellectual
property rights enable owners to select who may
access and use their property and to protect it
from unauthorized use. (United States Depart-
ment of State website.)

There are several legal mechanisms for protecting rights
to inventions, writings, slogans and other types of in-
tellectual property. These mechanisms include copy-
rights, trademarks, patents and trade secrets. These
forms of protection differ from each other in several
important respects, including the methods of obtaining
them, their duration, and the subject matter to which
they pertain.

Patents and trade secrets are the most important intel-
lectual property rights available to most biotechnology
researchers. These two forms of protection are briefly
introduced and contrasted below. This is followed by a
more detailed introduction to the patent system.

B. Patents

A patent represents a set of legal rights that are be-
stowed on an inventor by the government when an in-
vention satisfies certain specific requirements. Each
country has its own patent laws. In the United States,

Page 8

the recipient of a patent has the right to exclude others
from making, using, or selling the invention in the U. S.
for a period of 20 years measured from the original fil-
ing date of the patent application. The patent laws of
other developed countries grant similar rights.

The essence of the Unites States patent system is an ex-
change between the inventor and society: in return for
fully disclosing his or her newly developed intellectual
property to the public, the inventor receives, for a lim-
ited period of time, the right to exclude others from
practicing the invention. The patent system does not
provide an affirmative right to practice the invention —
only the right to prevent others from doing so.

This exchange between inventor and society achieves
two primary purposes. First because the inventor is re-
warded with a preferred status for developing an inven-
tion, innovation is encouraged. Furthermore, and equal-
ly important, a complete disclosure of the invention is
provided to the public thereby discouraging secret activ-
ities and expediting the pace of innovation.

The patent system has been fine-tuned over the years to
achieve its goals by carefully confining the extent and
duration of patent coverage, and to emphasize full and
complete disclosure, for all to see, of how to make and
use the invention.

C. Comparison of Patents to Trade Secrets

The primary alternative to patents is trade secret pro-
tection. Trade secrets are quite different from patent
protection both in the manner by which they are obtain-
ed and in the protection they provide. A trade secret
can be anything that is known only by a particular per-
son or business entity and that gives the person or busi-
ness entity an advantage over competitors.

Unlike the process for obtaining a patent, it is not
necessary to apply for trade secret protection. There-
fore, in terms of the procedural requirements for ob-
taining protection, trade secret protection is much easier
to obtain than patent protection. The primary require-
ments for trade secret protection are that the idea, in-
vention, or information must actually be secret and the
holder of the secret must take appropriate steps to
maintain secrecy. Inventors must often choose between
patent protection and trade secret protection; however,
once an invention is known to the public it, by defini-
tion, can no longer be kept as a trade secret.

In sharp contrast to trade secret protection, a critical
aspect of the patent system involves full public disclosure
of how to make and use the invention. This full disclo-
sure occurs when a U.S. patent is granted and/or a pat-
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ent application is published (typically 18 months after
filing). Therefore, an inventor can initially pursue patent
protection while maintaining trade secret protection;
however, ultimately, these two forms of protection are
mutually exclusive.

II.  The Patent System
A. Brief History of the Patent System

In 1623, the British Parliament passed the Statute of
Monopolies thereby abolishing all past monopolies and
denying the Crown power to grant future monopolies.
Parliament recognized that patents, unlike other mono-
polies, were not detrimental to society and, therefore,
patents were exempted from the terms of the Statute of
Monopolies. The Statute of Monopolies allowed for the
granting of limited monopolies made to inventors of
new "manufactures.” The statute confined monopolies to
the first and true inventors of manufactures not known
or used before. The granting of monopolies to inventors
was designed to reward and encourage those who inves-
ted time, money, and effort to create a product that
would benefit society at large.

The Statute of Monopolies was an important and influ-
ential piece of legislation and it can be assumed that
the American colonists were well aware of its terms. Al-
though several of the colonies offered patents during
the 1700’s there was not a great deal of interest in
them. By 1787 when the Constitutional Convention was
held, interest in science and technology had increased
and the framers of the constitution were aware of sever-
al ways in which scientific research could be encouraged
and rewarded. Although there was some support at the
Convention for other forms of encouragement, the pat-
ent system was adopted after very little debate. The
founding fathers of our country included within the con-
stitution of the United States a provision calling for pat-
ents and copyrights to "promote the progress of science
and the useful arts." Thomas Jefferson’s writings con-
firm that he, as one of the founding fathers of this
country, believed in the importance of fostering human
ingenuity: "Ingenuity should receive a liberal encourage-
ment." V Writings of Thomas Jefferson, at 75-76.

It did not take Congress long to legislate in accordance
with its Constitutional powers. In 1790, just three years
after the adoption of the Constitution, the first patent
act was passed. The Patent Act of 1790 provided that,
upon issuance of the patent, the patentee must submit
a description of the invention that would "distinguish [it]
from other things before known or used." With this re-
quirement, Congress ensured that in return for the
grant of a limited monopoly, the public would receive
the knowledge of how to use an invention that was dis-
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tinguishable from anything already in the public domain.

B. Requirements for Patentability are the same for all
Technologies

The constitutional and statutory basis for the patent sys-
tem is not specific for any type of technology. Rather,
the same requirements apply to all technologies and the
courts have repeatedly emphasized that patent protec-
tion should be available to a broad range of technolo-
gies. This approach is consistent with the goals of
broadly promoting useful human endeavors and the effi-
cient public dissemination of new innovation and ideas.
As stated by the U.S. Supreme Court: "Congress intend-
ed [patentable] subject matter to include anything under
the sun that is made by man" S. Rep. No. 1979, 82d
Cong. 2d Sess. 5 (1952); H.R. Rep. No. 1923, 82d Cong.
2d Sess. 6 (1952). Diamond v. Chakrabarty, Supreme
Court of the United States.

C. Attributes of Patent Protection in the United States

When a patent is issued by the U.S. Patent Office, it
grants to the inventor, or the inventor’s assignee, for a
period of 20 years measured from the original filing
date of the patent application in the Patent Office, the
right to exclude others from making, using, or selling
the invention within the United States. As a result of
the thorough examination given to each application,
every patent carries with it a presumption of validity.
Despite the presumption of validity accorded to each
patent, a patent may be held to be invalid after it has
been issued. Any claim of a patent that is found to be
invalid cannot be enforced against infringers.

D. Patents Provide No Right to Practice an Invention

The rights conferred upon a patentee are very confined
in terms of scope and duration. All that is granted is
the right to exclude others from making, using, or selling
the claimed invention. There is no affirmative right of
a patentee to actually use his or her own invention. To
the contrary, there is a wide range of potential restric-
tions that could constrain, or even prevent, a patentee
from utilizing a patented invention. These restrictions
include, but are not limited to, regulatory hurdles, the
existence of dominating patents, contractual obligations,
and financial constraints.

Thus, the patent system is not designed to address is-
sues relating to the actual use of a technology. Rather,
the government’s involvement in such issues typically
comes from legislative bodies and regulatory agencies
whose staff is trained in issues pertaining to, for exam-
ple, health and safety. Because the patent system does
not grant an affirmative right to use a technology, the
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patent system is devoid of considerations pertaining to
ramifications resulting from the use of a technology.

E. Purpose of Patents

As noted above, the primary purposes of the patent sys-
tem are to (a) encourage the investment of time,
money, and effort into the pursuit of new products for
society, and (b) encourage and facilitate the dissemin-
ation of new knowledge throughout the scientific com-
munity and the public at large.

The first of these objectives is achieved by the granting
of the limited monopoly to inventors. The second object
— public dissemination of new ideas — is achieved by
publishing the full text of patent applications and issued
patents. Thus, when a patent application is published,
the complete details of that invention become available
to the public so that interested parties can build on this
knowledge, thus accelerating the rate of progress.

The legal requirements for obtaining a patent have been
carefully crafted so that patents are granted for only a
limited period of time, for only the most deserving in-
ventions, and only when the inventor makes public all
of the details of the invention.

The specific requirements for patentability are discussed
in more detail below.

III. Procedures and Requirements for Obtaining a Patent

In virtually all developed countries (and most develop-
ing countries) a patent is obtained by submitting an
application to a governmental authority that examines
the application to determine whether the application
describes an invention worthy of patent protection.
Usually the test for patentability includes an assessment
by a patent examiner of whether the claimed invention
is new, useful and an advance over any similar previous-
ly-existing subject matter.

The patent application is also examined to make sure
that it contains a complete description of how to make
and use the invention.

When people think of the requirements for obtaining a
patent, they often think in terms of the characteristics
of the "invention" for which patent protection is sought.
Although there are very strict requirements for the pat-
entability of an invention, it is important to recognize
that the application itself must also meet very stringent
requirements if a patent is to be granted. These two
sets of requirements — those for the invention and
those for the application — are discussed below.

A. Patentability Requirements of an Invention
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In the United States there are three primary require-
ments that an invention must meet in order to be pat-
entable. These are novelty, utility, and nonobviousness.
Most foreign countries have analogous requirements.

Although these requirements may sound relatively
straightforward, over the years a tremendous amount of
case law interpreting them has evolved. A complete
treatment of these standards of patentability is well
beyond the scope of this paper. However, a brief intro-
duction to these requirements is in order.

Novelty: A patent applicant must demonstrate that his
or her invention is new. To be "new" under the patent
laws, an invention must not have been available to the
public prior to the time when the applicant for patent
"invented" it. Thus, if an uninformed researcher were to
independently "discover" penicillin today, a patent would
not be awarded because, obviously, penicillin is already
in the public domain. Therefore, the date of invention
is a critical factor in determining if an invention meets
the patent law standard of novelty. Similarly, chemicals,
cells, viruses or other entities that exist in nature prior
to the date of invention cannot be patented in their na-
tive state because they are not new.

Another factor in novelty determinationsis the applica-
tion date, i.e., the date on which a patent application is
filed. In the United States, if a researcher is the first to
invent something, the invention does not meet the pat-
ent law novelty test if the invention has been available
to the public, e.g., in a printed publication, more than
a year prior to the filing of a patent application.

Unlike the United States, most foreign countries do not
allow any grace period for the filing of an application.
For example, Japan and the European Patent Office
follow an "absolute novelty" system where patentability
is typically barred if a patent application is not filed
before any public dissemination occurs. The United
States is unique in allowing the 1-year grace period to
file an application.

Utility: To be patentable, an invention must be useful.
A rejection based on lack of utility is most frequently
issued by the Patent Office in situations where the ap-
plicant claims what is considered to be an "incredible
utility." For example, if an applicant claims that a chem-
ical compound will return people to their youth, that
applicant can expect a rejection based on lack of utility.
In this situation, the lack-of-utility rejection does not
mean that a "fountain-of-youth" compound would not be
useful. Rather, the rejection is based on the premise
that the claim is so incredible that it is unlikely to be
true, and thus the compound lacks legitimate utility.
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An applicant faced with a utility rejection can overcome
the rejection by providing evidence that establishes that
the invention works as claimed. This can occur, for ex-
ample, in an application that claims a method for curing
Alzheimer’s disease. Although such a claim may seem
incredible, if the applicant can support the claim with
convincing data, then the utility rejection will be over-
come.

Nonobviousness: The requirement that an invention be
"nonobvious" in order to be patentable is the most
subjective of the three requirements and is often the
most difficult requirement for the applicant to meet.
The U.S. patent statutes express this requirement:

A patent may not be obtained though the inven-
tion [satisfies the novelty requirements] if the
differences between the subject matter sought to
be patented and the prior art are such that the
subject matter as a whole would have been obvi-
ous at the time the invention was made to a per-
son having ordinary skill in the art to which said
subject matter pertains.

Stated more simply, if a person trained in the relevant
scientific field would have considered an invention to be
an "obvious" or "logical" improvement over what already
is known to the public, then a patent will not be
awarded. One of the critical aspects of this test is that
the hypothetical person having ordinary skill in the art
is assumed to have knowledge of all relevant publica-
tions and public information. Also, this hypothetical per-
son is allowed, at least in some instances, to combine
the teachings contained in publications that are widely
separated geographically, chronologically, and possibly
even in subject matter.

The purpose of the "nonobvious" criterion is to prevent
the granting of patents to inventions that are merely
predictable and/or small advances over the available art.
Thus, it is incumbent on the applicant to demonstrate
that the invention was unexpected, highly advantageous,
or otherwise more than the next logical step in the
course of research. Factors that favor an applicant’s
assertion of nonobviousness include solving a long-
standing problem, failure by others to achieve the same
results, and the existence of publications that suggest
that the invention would not work.

B. Requirements of the Patent Application

When the Patent Office begins reviewing an application,
the patent examiner first makes sure that the applica-
tion includes the necessary parts. A patent application
must consist of a complete description of the invention
(the specification) and at least one concise one-sentence
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statement (a claim) of what the inventor considers to be
the invention. Following is a brief synopsis of some of
the more important requirements of the patent applica-
tion.

Enabling disclosure: A patent will be granted only if the
subject matter sought to be covered by the patent is de-
scribed by the applicant in sufficient detail. For a dis-
closure to be adequate to support a claim, the disclo-
sure must be of sufficient detail so as to enable a per-
son skilled in that field to practice the invention without
undue experimentation. Such a full, detailed description
is known as an "enabling" disclosure.

If a crucial element of an invention is not disclosed or
otherwise known in the art, then the disclosure is not
considered to be enabling. This situation can occur
when an invention requires the use of novel materials.
If a source of the novel materials is not disclosed, then
the disclosure is not enabling. For example, if a novel
process for producing an antibiotic requires the use of
a newly isolated cell, a description of the process would
not be enabling if it did not disclose a publicly acces-
sible source of the new cell. For this reason, patent ap-
plications for biotechnology inventions often contain re-
ferences to deposited cultures. The cultures must be
placed on deposit at a depository that is recognized by
the Patent Office. The conditions of the deposit must
ensure that the biological material will be viable and
available to the public for a period of at least 30 years
commencing when the patent issues.

Claims: Each patent application must include at least
one "claim" that clearly sets forth the metes and bounds
of what the inventor(s) believe to be their invention.
The claim, or claims, appear after the description of the
invention. The description is commonly referred to as
the "specification.” There is no limit to the number of
claims that an application may have. The ultimate scope
of the patent protection is determined by the claims
granted by the Patent Office. Thus, a patent application
may contain extensive and broad disclosure; however,
any resulting patent protection is limited to the scope of
the claim(s) that the patent examiner agrees covers only
new, useful and non-obvious subject matter.

"Best Mode": Under U.S. patent law, if the inventor, at
the time of filing the patent application, envisions a pre-
ferred way to practice his or her invention, that "best
mode" for practicing the application must be disclosed
in the patent application. This is another way in which
the U.S. patent system insures that society receives the
maximum benefit from the patent disclosure.

Name Proper Inventors: The patent applicant must iden-
tify each individual who contributed to the "conception”
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of the claimed invention. In this way the patent system
seeks to reward those who are most deserving.

Duty of Disclosure: An applicant for patent, and every-
body else associated with the prosecution of the patent
application, must disclose to the Patent Office every-
thing known to him or her that could have a bearing on
the patentability of the claimed invention. This includes,
for example, any known prior art references as well as
relevant test results. For example, it is not permissible
to withhold negative tests or other information that is
contrary to the applicant’s arguments for patentability.
This helps to insure that patents are only granted for
inventions that truly meet the statutory requirements.

C. The Patent Examination Process

The Patent Office bears the responsibility of determin-
ing, for every application, whether the invention is pat-
entable and whether the formalities of the law have
been followed. If and when all the requirements of the
law are deemed to have been satisfied, then a patent
will be issued.

The Patent Office employees given the responsibility of
making these determinations are known as patent
"examiners". There are hundreds of examiners in the
U.S. Patent Office. Each examiner has at least a bach-
elor’s degree in some scientific field; many examiners
have doctorates, are lawyers, and/or have significant
work experience.

Each patent application received by the Patent Office is
assigned to an examiner who is trained in the scientific
field to which the invention pertains. Because of the
tremendous number of patent applications received by
the Patent Office, it is frequently 8-24 months before an
examiner will have an opportunity to review an applica-
tion. Applications are reviewed in the order in which
they are received by an examiner. Once the examiner is
satisfied that an application includes the essential parts,
the examiner will then determine whether the invention
as described and claimed meets the standards of patent-
ability. If these requirements are satisfied and the
proper fees are paid, a patent will be issued.

Generally, however, the examiner will find one or more
reasons why the invention as claimed is not patentable.
The examiner then puts the reasons for these "rejec-
tions" in a written communication that is sent to the ap-
plicant or the applicant’s attorney. This written com-
munication is known as an "Office Action."

The applicant is then given the opportunity to respond
to the examiner’s rejection(s) with appropriate argu-
ments. If the applicant’s response successfully overcomes
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the examiner’s rejection(s), then the claims will be "al-
lowed" and a patent will be issued when the proper fee
is paid. If the examiner does not find the applicant’s
arguments to be persuasive, then the examiner may re-
new the rejections and/or issue new rejections. This
second set of rejections is often made "final." When a
final rejection is issued, the applicant will be forced to
appeal or drop the case if the examiner’s mind is not
changed by another response by the applicant.

In addition to making written arguments to overcome
rejections, the applicant may also amend the claims so
that they more clearly satisfy the requirements for
patentability. When all else fails, there are appellate
procedures which can be followed in order to have the
examiner’s decision reviewed.

D. Patents Promote Innovation and Public Disclosure

The novelty, utility, and non-obvious requirements,
together with the enabling description requirement (as
well as the other requirements of the application), work
in unison to ensure that only the most deserving innova-
tions receive patent protection and, once a patent is
granted, the public is provided with full access to the
teachings of the inventors.

Distilled to its most basic elements, the patent system
is simply a means to encourage innovation and promote
public dissemination of new ideas and discoveries.

1V. History of Patenting Biological Materials

A review of the history of patenting biological materials
can be used to illustrate how the patentability require-
ments are applied in practice.

When people think of patenting biological inventions,
perhaps the current tendency is to think of viable cells,
the human genome, or even living animals. Although
these technologies now receive a great deal of attention,
an examination of patents granted on other types of
biological materials over the last few decades helps us
to understand how we got to where we are now and,
perhaps, where we may be going.

The patenting of inventions utilizing microbial cultures
dates back to the early days of the patent law. For ex-
ample, U.S. Patent No. 634,423 was granted in 1899 for
a process for digesting sewage with anaerobic bacteria.
The mid 1940’s signaled the beginning of heightened
patent activity in the microbiological field. Particular
emphasis was placed on obtaining patents for the many
antibiotics being discovered. The antibiotic streptomycin
was covered in U.S. Patent No. 2,449,866 (1948);
erythromycin was covered in U.S. Patent No. 2,653,899
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(1953); and kanamycin was covered in U.S. Patent No.
2,931,798 (1960).

Antibiotics, such as those covered in the aforemen-
tioned patents, are examples of "natural products.” As
evidenced by the early antibiotic patents, such natural
product compounds, produced by microbes, plants and
other living entities, have long been patentable. Natural
product chemicals include not only antibiotics but also
compounds such as anticancer drugs from plants and
marine organisms. These compounds, in their isolated
form, have long been held to meet the requirements for
patentability. To wit, the compounds are "new" because
they have not previously been available to mankind in
their pure or isolated form, they are "useful’ because
they can be used to treat disease, and they are "unobvi-
ous" because, until they were discovered (isolated from
their natural environment), mankind had no inkling that
a compound with that structure existed and would have
useful properties.

As noted above, chemical compounds can only be pat-
ented if the applicant describes how to make and use
the compound. This description is published so that
everybody can benefit from this new knowledge.

Proteins are another class of chemical compounds for
which patents have been issuing for decades. A protein
is a complex, high-molecular-weight organic compound
that consists of amino acids joined by peptide bonds.
Proteins are essential to the structure and function of
all living cells and viruses. Proteins are one of the
classes of bio-macromolecules, alongside polysacchar-
ides, lipids, and nucleic acids, that make up the primary
constituents of living things.

Like other chemical compounds, a protein can only be
patented if, through the hand of man, a previously un-
known protein is identified, isolated, and the patent
applicant gives full details of how to make and use the
protein. Examples of very useful proteins that have been
the subject of patents include insulin and erythropoietin.

The general structure and function of another class of
chemicals — deoxyribonucleic acids (DNA) — was elu-
cidated in the late 1950s. With this knowledge, research-
ers were ultimately able to identify, isolate, and deter-
mine the function of specific sections of DNA. As with
other chemical compounds the patentability of polynu-
cleotides (such as DNA) depends upon whether the
chemical compound has been isolated and is distinguish-
able from any other previously-known compounds. An-
other important issue when it comes to the patentability
of DNA is that the function of the DNA must be deter-
mined and the patent application must set forth in de-
tail how to make and use the DNA.
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From the above discussion it can be seen that the vari-
ous components of cells have been patented for dec-
ades. Also, the use of cells in various processes (such as
making antibiotics) has also been patented for decades.
However, the patent statutes are silent as to whether
viable cells, themselves, can be patented. This issue was
settled in 1980, when the Supreme Court affirmed the
decisions by the Court of Customs and Patent Appeals
(CCPA) in the Bergy and Chakrabarty cases holding that
living cells can be patented. In the Bergy case my father
successfully argued in favor of the patentability of "bio-
logically pure cultures." In other words, through the
hand of man, these cultures had been made into some-
thing that did not exist in nature. The Chakrabarty deci-
sion acknowledged the patentability of cells that had
been genetically engineered to confer upon those cells
new and advantageous capabilities.

Although both Bergy and Chakrabarty involved the pat-
entability of single-celled microorganisms, the language
and reasoning of each opinion gave no suggestion that
multicellular organisms should be treated any different-
ly. Chief Justice Burger, speaking for the majority in
Charkrabarty, displayed a willingness to construe the
range of patentable subject matter very broadly. Quot-
ing the legislative history of the current Patent Act, the
Chief Justice stated, "Congress intended statutory sub-
ject matter to "include anything under the sun that is
made by man." The Court also noted that, as a matter
of statutory conmstruction, the patent statute’s use of
broad terms to define patentable subject matter is evi-
dence that ‘Congress plainly contemplated that the pat-
ent laws would be given wide scope.’

Another example of a broad interpretation of the sub-
ject matter provision of the patent act is the 1985 PTO
Board of Appeals ruling that plants can be patented. In
reaching this result in Ex parte Hibberd the Board em-
phasized that Congress intended the patent statutes to
be construed expansively.

In 1987 the United States Patent Office announced that
it would grant patents on non-human multi-cellular liv-
ing organisms, including animals. The Patent Office an-
nouncement came less than a week after the Patent Of-
fice Board of Patent Appeals held in In re Allen that
polyploidy oysters are patentable subject matter. The
Allen decision and subsequent Patent Office policy
statement marked the end of a longstanding Patent Of-
fice policy whereby patent claims to multicellular ani-
mals were automatically rejected on the grounds that
animals were not patentable.

In 1988 the U.S. Patent Office issued a patent for the
"Harvard Mouse," a mouse that had been genetically
modified to enhance its usefulness in research to find



ITEST Bulletin, Volume 37, Number 1
causes and cures for cancer.

The current policy of the U.S. Patent Office is to not
grant patents on "humans." For example, U.S. Patent
and Trademark Office, "Notice: Animals--Patentability,"
1077 Official Gazette U.S. Pat. and Trademark Off. 8
(April 21, 1987) states:

The Patent and Trademark Office now considers
non-naturally occurring non-human multicellular
living organisms, including animals, to be patent-
able subject matter within the scope of 35 U.S.C.
101. A claim directed to or including within its
scope a human being will not be considered pat-
entable subject matter under 35 U.S.C 101. The
grant of a limited, but exclusive property right in
a human being is prohibited by the Constitution.
Accordingly, it is suggested that any claim directed
to a non-plant multicellular organism which would
include a human being within its scope include the
limitation ‘non-human’ to avoid this ground of
rejection.

Also, §2105 of the Manual of Patent Examining
Procedure (MPEP) states as follows:

If the broadest reasonable interpretation of the
claimed invention as a whole encompasses a hu-
man being, then a rejection under 35 U.S.C. 101
must be made indicating that the claimed inven-
tion is directed to nonstatutory subject matter.
Furthermore, the claimed invention must be exam-
ined with regard to all issues pertinent to pat-
entability, and any applicable rejections under 35
U.S.C. 102, 103, or 112 must also be made.

The MPEP does not provide a definition for "human
being;" however, testimony by various Patent Office
representatives has shed light on the PTO policy. For
example, a USPTO official testified to the President’s
Council on Bioethics:

When a patent claim includes or covers a human
being, the USPTO rejects the claim on the
grounds that it is directed to non-statutory subject
matter. When examining a patent application, a
patent examiner must construe the claim present-
ed as broadly as is reasonable in light of the
application’s specification. If the examiner deter-
mines that a claim is directed to a human being at
any stage of development as a product, the exam-
iner rejects the claims on the grounds that it in-
cludes non-statutory subject matter and provides
the applicant with an explanation. The examiner
will typically advise the applicant that a claim
amendment adding the qualifier, non-human, is
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needed, pursuant to the instructions of MPEP
2105. The MPEP does not expressly address
claims directed to a human embryo. In practice,
examiners treat such claims as directed to a
human being and reject the claims as directed to
non-statutory subject matter. (Testimony of Karen
Hauda on behalf of USPTO to the President’s
Council on Bioethics, June 20, 2002,
hittp:/[bioethicsprint.bioethics.gov/transcripts/jun02/ju-
ne2l sessiond.html)

Current Patent Office policy, then, is that any claim that
can reasonably be interpreted as "directed to" or "en-
compassing" a human being, and any claim reaching be-
yond "nonhuman" organisms to cover human organisms
(including human embryos), must be rejected.

In this regard it can also be noted that, since 1996,
Congress has annually prohibited federal funding of
research in which human embryos are created or de-
stroyed — and this legislation defines a human embryo
as a "human organism." In December 1998 testimony
before the Senate Appropriations Subcommittee on
Labor/HHS/Education, a wide array of expert witnesses
— including NIH Director Harold Varmus — testified
that this legislation does not forbid funding research on
embryonic stem cells, because a human embryo is an
"organism" but a stem cell clearly is not (see S. Hrg.
105-939, December 2, 1998). That same conclusion was
later reached by HHS general counsel Harriet Rabb, in
arguing that the Clinton administration’s guidelines on
stem cell research were in accord with statutory law;
this same legal opinion was accepted by the Bush ad-
ministration when it issued its more limited guidelines
for funding stem cell research (Legal memorandum of
HHS general counsel Harriet S. Rabb, "Federal Funding
for Research Involving Human Pluripotent Stem Cells,"
January 15, 1999).

Thus, under current legislation, although "humans"
(including embryos) are clearly not patentable, stem
cells are patentable (assuming that, as claimed, the stem
cells were produced by "the hand of man," and that they
meet the other requirements for patentability).

V. Application of the Patent Laws to Emerging Technol-
ogies

Many of the issues being raised currently with regard to
the patenting of, for example, the human genome and
stem cells bring to mind discussions that took place at
least as far back as 1980 when the Supreme Court ruled
that living microorganisms could be patented. At that
time, some noted with alarm that if microbes could be
patented then before long surely there would be patents
on mice, chickens, and other animals. This scenario has



ITEST Bulletin, Volume 37, Number 1

obviously come to fruition; what about the other con-
cerns that have been expressed about patenting biolog-
ical material? It seems that those concerns can be cate-
gorized as follows: economic, legal, and philosophical/
moral. Each of these is discussed below.

A. Economic Issues

It has been argued that the granting of patents on bio-
technology inventions is bad for economic development
because, for example, patents (in particular broad pat-
ents) can stifle research; ownership of genomic infor-
mation could become concentrated among a few power-
ful companies; and richer nations and/or companies
might plunder the resources of the less powerful.

Certainly an ongoing debate exists with regard to the
latter; however, issues relating to the exploitation of
natural resources are now primarily being addressed in
the context of international trade negotiations — in-
cluding the Biodiversity Treaty. Thus, questions pertain-
ing to the use of natural resources appear currently to
be mostly international trade issues rather than domes-
tic patent law issues. Ultimately, one would hope that
a fair balance can be struck between promoting the de-
velopment of health advances on the one hand and, on
the other hand, protecting the natural resources of all
countries, including developing nations. This should in-
clude providing appropriate compensation for those
countries (or other entities) that serve as the source for
raw materials that are developed into, for example,
valuable medicines.

In this regard, it may be worthwhile to note that the
U.S. patent system appears to have served us well in
terms of providing a legal framework in which new
medicines can be developed. In a 2001 Statement before
the Senate Appropriations Subcommittee on Labor,
Health and Human Services, Education and Related
Agencies, Maria Freire, the Director of the Office of
Technology Transfer of the National Health Institute
stated:

Patents provide the right to exclude others from
making, using, selling, offering for sale, or import-
ing a new invention for the life of the patent. This
is society’s reward to the owner for teaching
others how to make and use the invention claimed
in the patent. In the biomedical field, patents are
extremely valuable to companies, particularly small
companies. They provide a means of securing in-
vestment income by establishing the company’s
preeminence in a particular area of technology.
Parties interested in practicing an invention in
which they have no ownership may obtain rights
to the invention by entering into a licensing agree-
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ment with the patent owner.

* kX

As this Subcommittee well knows, new drugs and
vaccines are costly to develop, and companies are
unlikely to invest in further research and develop-
ment without some promise of future product ex-
clusivity.

Similar views have also been expressed by the Biotech-
nology Industry Organization (BIO), which stated in a
letter dated March 22, 1999 to the National Bioethics
Advisory Commission:

BIO strongly supports the incentives provided by
intellectual property rights to spur both academic
and private company research on stem cells and
other biomedical technology. We believe that aca-
demic scientists can access research tools to facil-
itate basic research.

However, once a research project becomes com-
mercially situated, scientists should gain the pro-
tections of the intellectual property system to
reward high-risk investment and spur product de-
velopment. Such protections also act as a spur to
further innovation and competition.

kK 3k

Strong patent protection is essential to the dis-
covery and development of new medicines. While
it rewards risky investments, it also stimulates
competitive innovation.

& & ok

There may be no industry more sensitive to patent
protection than the biotechnology industry.

The rate of investment in research and develop-
ment in this sector is higher than in any other
industry. Any law which undermines the ability of
biotechnology companies to secure patent protec-
tion undermines funding for research on deadly
and disabling diseases. Also, if the ability to
patent government inventions is undermined, it
will diminish the ability of biotechnology compan-
ies to develop basic research advances from gov-
ernment scientists into products for patients. Capi-
tal will not be invested in biotechnology compan-
ies if they are not able to secure intellectual prop-
erty protection to recoup their substantial invest-
ments to research and develop a product for
market.
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Our industry’s position on patents follows from
one simple fact about the biotechnology industry:
most of our firms fund research on deadly and
disabling diseases from equity capital, not revenue
from product sales. Without investors taking the
risk of buying the stock of our companies, much
of our vital research would end. Almost without
exception, our industry cannot borrow capital. Our
principal — and for most of our companies the
only source of capital — is equity capital.

Intellectual property protection is critical to the
ability of the biotechnology industry to secure
funding for research because it assures investors in
the technology that they will have the first oppor-
tunity to profit from their investment. Without
adequate protection for biotechnology inventions,
investors will not provide capital to fund research.
There is substantial risk and expense associated
with biotechnology research and investors need to
know that the inventions of our companies cannot
be pirated by their competitors.

Some have argued that gene sequences, and especially
gene sequences identified utilizing public resources (i.e.
NIH or Universities), should not be patented and, in-
stead, should be made available to the "public." In these
cases, the role of patents in expediting public disclosure
is perhaps less critical in view of the tendency for such
researchers to publish their results. However, a careful
analysis of these situations reveals that patents can ac-
tually play a crucial role in the effective commercializa-
tion of this technology and the equitable distribution of
profits which may result from such commercialization.

Take, for example, the NIH discovery of a new gene or
protein with potential usefulness as a therapeutic agent.
The cost of bringing a new pharmaceutical to market
can be hundreds of millions of dollars. The NIH does
not have the expertise or resources to take this new
gene or protein all the way from the laboratory to the
market place. Therefore, the technology must be devel-
oped by an outside entity. In order for that outside en-
tity to have a realistic chance of recouping its invest-
ment it is critical to have a limited period of exclusivity
for that product. Without any prospects for patent pro-
tection, a new technology is far less likely to be devel-
oped. Of course, as discussed above, patent protection
is granted only if the gene or protein is new, non-obvi-
ous, its utility is determined, and the patent applicant
provides complete details of the invention.

Patents can also play an important beneficial role in
equitable distribution of profits from university tech-
nologies. In this regard, consider the process of devel-
opment of university technologies prior to the use of
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patents. At universities that did not seek to protect their
intellectual property it was common practice for big
companies, and other private entities, to directly contact
researchers who had promising technologies. Often, at
little or no cost, that company could have immediate
and complete access to valuable technology. When that
company developed the technology, no compensation
was given to the university. Rather, that company
reaped a windfall from publicly funded research. By
contrast, if the technology is patented by the university,
the company will be required to obtain a license for the
technology and share its profits with the university.
Typically, the funds paid to the university will be dis-
tributed among the inventors, the University department
from which the invention came, and the general funds
of the university. In this way, the taxpayer’s money that
originally went towards university research has paid divi-
dends in the development of the technology as well as
the enhanced funding of the university.

The proponents of biotechnology patents also argue that
there is no reason to believe that this type of research
will cease to be conducted if the patent system does not
protect property rights. Instead, scientists will be forced
to protect their rights by keeping the results of the re-
search as trade secrets. Such secrecy is contrary to the
rapid dissemination of new and useful ideas, which the
patent system is designed to encourage. Thus, although
some have expressed concerns about the impact of pat-
ents on economic development, it appears that the eco-
nomic benefits from a properly-functioning patent sys-
tem far outweigh any potential negative impact attribut-
ed to the limited period of exclusivity provided by
patents.

B. Legal Issues

Some have argued that patents on biological materials
are contrary to the U.S. statutory provisions relating to
patents. This argument appears to have little merit be-
cause, as discussed above, the patent statutes do not
specifically address the patentability of biological mate-
rials, but the Supreme Court, Congress, and others
within the legal system have clearly found that the pat-
ent system, including the issuance of patents on living
cells and animals, currently operates in accordance with
its constitutional mandate and legislative framework.

As noted above, the U.S. Patent Office has stated that
it will not grant patents on humans. With regard to ani-
mals, no animal, or any other subject matter, can be
patented in its naturally occurring form. To be patent-
able, an invention must be new. A microbe, plant, or
animal, as it exists in nature is not new. Furthermore,
for the subject matter to be patentable, the characteris-
tic which makes the subject matter new, i.e. different
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than what exists in nature, must be supplied by human
inventive input. Thus, for any invention to be patentable
it must involve the "hand of man."

In addition to the novelty requirement which precludes
the patenting of subject matter as it exists in nature, the
patent laws have additional stringent requirements that
prevent the patenting of subject matter that is not a
substantial advancement over previously known technol-
ogy. The most important of these is the requirement
that an invention be "non-obvious" in order to be pat-
entable. Thus, in order to be awarded a patent, it may
not be enough to simply isolate a new protein (or other
chemical molecule). The new protein must be non-obvi-
ous. Unusual and/or unexpected advantageous proper-
ties are characteristics that can help establish that a new
material is unobvious. Also, difficulties in obtaining the
protein may make it unobvious. These requirements of
novelty, non-obviousness, and involvement of the "hand
of man" apply to every invention for which patent pro-
tection is sought.

A careful inspection of patents that have issued for
chemical compounds, animals, microbes, and plants
would reveal that in each case the inventors have pro-
vided society with something that is not only new but is
even non-obvious compared to anything previously made
by man or known to exist in nature.

As discussed above, a further requirement of the patent
law is that the patent applicant must provide a descrip-
tion of the invention in such detail that a person skilled
in the art of the invention, reading the description, can
make and use the invention without undue experimenta-
tion. This requirement is at the heart of the patent sys-
tem because it ensures that, if a patent is granted, the
public will be able to learn from the invention, improve
upon the invention, and when the patent expires, prac-
tice the invention without any patent restriction.

Thus, although it would certainly be possible for Con-
gress to modify the patent laws to, for example, prohibit
the patenting of animals, in the absence of such new
legislation, the patent system appears to be operating
entirely in accordance with the current relevant laws.

C. Moral and Philosophical Issues

Even among those who acknowledge that the patent sys-
tem is operating in accordance with the U.S. constitu-
tion and the applicable laws, and appears to do more
economic good than harm, there can be misgivings
about patenting of biological materials. For example,
onc rationale sometimes heard from those who oppose
biotechnology patents is that people should not be
allowed to "own" life forms or the basic chemical
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molecules that are fundamental to life.

However, the grant of a patent is not the grant of an
ownership right; rather, the grant of a patent only gives
the patent holder the right to exclude others from mak-
ing, using or selling the patented subject matter for a
limited period of time. The grant of a patent does not
give the patent holder the right to use the invention.
The right to use the invention may be blocked or re-
stricted by federal health, safety, or environmental regu-
lations; by another’s dominating patent; by contractual
obligations; by state laws; by international treaties; and
by a host of other impediments and/or safeguards that
exist within our society.

Also, as discussed above, patents are only granted for
inventions that meet the strict novelty, utility, and non-
obviousness requirements. These requirements preclude
the granting of patents to things as they exist in nature.
The "hand of man" must be involved before there is a
possibility of issuing a patent.

Some have stated that the decision regarding the pat-
entability of animals, for example, carries with it tre-
mendous moral and ethical consequences and, therefore,
should not be left solely to the discretion of a single
governmental agency. Among the concerns expressed
are: potential suffering of animals used in genetic en-
gineering research, monopolization of genetic codes by
corporations, and the end of the ‘natural world’ as the
result of wholesale genetic manipulations of many spe-
cies. For those who are familiar with the patent system
and how it is implemented, it is clear that these con-
cerns should be addressed in a forum that allows input
from groups with diverse points of view representing a
fair cross-section of the population. The patent applica-
tion process simply does not provide an appropriate
forum to fully consider such issues.

Congressional hearings provide interested parties an op-
portunity to present their views and have these views
considered in the context of what is best for society as
a whole. For example, it has often been noted that ge-
netic engineering is really not different from selective
breeding except that it allows researchers to reach the
desired result more quickly and with less trial and error.
It can be argued, therefore, that genetic engineering
technology may actually be more humane to animals
than the widely-accepted practice of selective breeding
because the results are much more predictable and be-
cause the technology can be used to improve the quality
of existence for these animals.

As the Supreme Court noted in Chakrabarty, the ethical
and moral ramifications of legislation are beyond the
purview of the judicial system (including the Patent
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Office). The Court stated that these considerations are
"matter[s] of high policy for resolution within the legis-
lative process after the kind of investigation, examina-
tion, and study that legislative bodies can provide and
courts cannot. That process involves the balancing of
competing values and interests, which in our democratic
system is the business of elected representatives.”

Accordingly, it seems that informed public debate, in-
cluding the legislative process, is the most appropriate
means for exploring the issues (and legislating where
necessary) concerning the conduct of biomedical re-
search and the introduction of new biological technology
into our society.

V1. What Lies Ahead?

As discussed above, the patent system appears to oper-
ate in accordance with current legislation. Furthermore,
the patentability of biological inventions involving, for
example, proteins, genes, microbes, stem cells, animals,
and humans appears to be fairly well settled. This does
not mean, however, that no further debate is likely or
warranted. To the contrary, there are still efforts by
some to introduce legislation that could alter the defini-
tion of what is patentable under the patent laws. Cur-
rently, it does not appear that any such efforts are likely
to be successful in the foreseeable future.

It is also conceivable that the patent laws could be
amended to require some sort of morality requirement
for patentability. In my view, any such modification to
the patent laws would be ill-advised. Such a require-
ment would, by necessity, be very subjective and the
Patent Office, with its current personnel and training is
not equipped to administer such a requirement. Such
considerations are best examinedin a more open forum,
such as the legislative process or in regulatory reviews,
where all relevant aspects can be fully considered. Even
in the absence of new legislation, however, new technol-
ogies may rekindle the now-familiar debate. For exam-
ple, potential gray areas of the law include animals that
have been modified to include a few human genes so
they can produce a human protein or antibody. Another
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example is human/animal "chimera" (an embryo that is
half human, half animal). These situations have already
received some initial consideration by the Patent Office.
The Patent Office has already granted patents on the
former (see U.S. patent nos. 5,625,126 and 5,602,306).
It has also thus far rejected patents on the latter, the
half-human embryo (see Biotechnology Law Report,
July-August 1998, p. 256), because the latter can
broadly but reasonably be construed as a human
organism.

VII. Conclusion

Over the years, the patent system has often served as a
lightning rod attracting attention from individuals con-
cerned about new technologies. Although new technolo-
gies often become the subject of patents, a thorough
understanding of the patent system leads to the conclu-
sion that concern about new technologies would best be
expressed in the context of the legislative process or
with agencies that monitor and regulate research and
the implementation of technology. Although the issu-
ance of a patent may seem to reflect a governmental
"stamp of approval," the truth is that a patent provides
nothing more than the right to exclude others, for a
limited period of time, from using the patented technol-
ogy. Furthermore, patents have over the years, proven
to be an effective method for disseminating information
about new technologies.

Thus, while eliminating patent protection for certain
technologies may have a certain symbolic value, it would
appear to have no impact on the possible use of the
technology and may well force those in the field to rely
on trade secrets to protect their interests. Such a de-
velopment would not be conducive to a full and open
debate about the merits of the underlying technology. A
more sensible approach is to facilitate public disclosure
of these technologies through the use of the patent sys-
tem while, at the same time, utilizing regulatory and
legislative processes to carefully monitor and regulate
research and the implementation of new technologies to
reap the benefits of human ingenuity while minimizing
the risks associated with these new technologies.



