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BACKGROUND OF THE | NVENTI ON 1. FI ELD OF THE
| NVENTI ON The present invention is an additive preparation for
- use in collection "devi ces wherein the additive preparation eff r9é9¢ées
. when in contact with a body fluid. The additive preparation desirably
conprises a fornulation conprising an additive such as a cl ot
activator, anticoagul ' h Vv abh gl , an organic
acid and a netal cgr gﬁ&@%tﬁ%@ﬁ‘# %"ﬁmfrmq\g%ggﬁ effect of the
forful ation aids in dispersal and delivery of the additive in a body

fluid sampl e. The FMREZHMONDICOHEN ANIHAKITIDASTANEr ovi de an

effective, easily stored and handl ed preparation. In particular, the

o 55 “anti coagul ant - SO ADINTH @qu‘&%%ﬁm“{ oo comound "
wherein the for rri.JI ati omgﬁﬂ'ipﬁ Ia@ E;‘T (ﬁﬁ or the anticoagul ant

effgct in a bl ood speci nen. 2. DESCRI PTI.ON OF

LATED ART 30
RE’ . BACKGROUND OF THE INVENTION This Sheet Has Been Replaced

I

The present invention is an additive preparation for use in.collection

1.  FIELD OF THE INVENTION

15

_devices wherein the additive preparation effervesces when in contact with a
body fluid. The additive preparation desirably comprises a formulation
‘comprising an additive such as a clot activator, anticoagulant or urine

20 preservation material, an organic acid and a metal carbonate compound. The
effervescence effect of the formulation aids in dispersal and delivery of the
additive in a body fluid sample. The formulation is desirably tableted to
provide an effective, easily stored and handled preparation. In particular, the
formulation of the present invention preferably comprises a clot activator or

25 anticoagulant, an organic acid and a metal carbonate compound wherein the
formulation enhances clot activation or the anticoagulant effect in a blood
specimen.

2. DESCRIPTION OF RELATED ART

30
Blood collected in evacuated tubes often must be clotted prior to clinical
examination because it is desirable to form a dense clot as rapidly and

' :_c_:ompletely as possible to facilitate clean separation of the clot from the serum
layer by centrifugation. To achieve this end, both plastic and glass blood

35 collection tubes frequently employ a clot activator. Typical clot activators are
- diatomaceous earth and particles of inorganic silicates, or biochemicals such
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Bl 0od col l ected in evacuated tubes often nust be clotted prior to clinical
exam nation because it is desirable to forma dense clot as rapidly and
conpletely as possible to facilitate clean separation of the clot fromthe

serum | ayer by centrifugation. To achieve this end, both plastic and
gl ass blood 35 <collection tubes frequently enploy a clot acti vatgr3792
Typical clot activators are di at omaceous earth and particles of

i norganic silicates, or biochem cals such
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activators ug ormerma y are silica coated on fabric,
silica particles in small plastic cups or silicate particles applied to the
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digpersion of the clot actlvator material in the blood sanple tends to

gggr gﬁ;ﬁ ;? Mg:ﬁﬁﬁ theesfi' ndencéésois tag 1eve<f %ﬁc\)/x‘:iottfgrh 1ts8<rax"s1on of the clot

activator throughout the blood sample. Smce clot activator materials are
generally in powder form or as a wall coating, mixing of the clot activator
with the blood sample to achieve dispersion may be a physically awkward

15 operation. Also complete dispersion of the clot activator material in the blood
sample tends to be frustrated by the tendency of the clot activator material to
agglomerate upon moistening. '

In addition, agglomerated clot activator particles tend to settle

20 relatively rapidly, according to Stokes Law, which provides that the settling

rate of a particle in a dispensing fluid will be governed by its relative
diameter and density as well as the fluid's viscosity and density.

Therefore, there is a need for providing a means for deploying an

25 additive in a body fluid with minimal requirements of the user to initiate

mixing of the additive and the body fluid and whereby the additive is able to
provide rapid and reliable performance under variable handling conditions.

More particularly, there is a need for a blood collection tube with means

30 for promoting clot-acceleration of a blood sample which provides an enhanced
rate of blood coagulation (shortened time for blood coagulation) without
leaving any substantial amount of soluble or particulate material in the
serum layer on centrifugation, thus avoiding potential interference with

2

This Sheet Has Been Replaced | THIS SI—IEE’f‘ HAS BEEN

”Illl ll"" ”II III | REPLACED




In addition, agglonerated clot activator particles tend to settle 20

rrel atively rapidly, according to Stokes Law, which provides that the
settling rate of a particle in a dispensing fluid will be governed by
its relative di aneter and density as well as the fluid s viscosity and
density. Therefore, there is a need for providing a ne?ng7?gr
deploying an 25 additive in a body fluid with mnimal requirenments of the
user to initiate m xi ng of the additive and the body fluid and whereby
t he ad:diirﬁt:ab testsalparticularly iprisloodebanking smbcedured) eVkefersrthere amder

nocd tamarptts ERAAL BRSdusts availapls, MiseBREnY;Hich pttipabbtsl dhis8

cl ot - aredustait axm whableb|toodatisfpttoriyi gpuropxdaualesh@ntemdamuaa for blpade of

bl ood cﬁagﬂﬁﬁbh% - ROV QAL With MidiHal SBHIBIR' o Phrtichliotd material

| eavi ng .any subst | al anount e or particu e naterl

sefumiit SFMIBJAYLT £ ugation,  thus avoiding potential interference with

- 3- clinical tests, particularly i n bl ood banki ng procedures.
Whereas there are roducts avail able that employ
clot activators, these %Ml%ﬁ&?ghﬁm asﬂtlsfactori ly provide a
shortened tine for bl ood coagul ation or provide a sanple with m ni mal
soluble or particulate material 5 in the serumlayer.

SUMVARY OF pregentriionention is an axiditivee fermulationt faomuise ian caldctione

T8 MUIGRGEESY (ierdts ¢HS S84iE6L' Sparation effervesces when in contact with a
body fluid. The additive preparation desirably comprises a formulation
comprising an additive, an organic acid and a metal carbonate compound.

Desirably, the additive is a clot activator, anticoagulant, urine
15  preservation material or any other body fluid preservative.

In addition, the additive formulation may further comprise a stabilizer
and/or a flow improver or a binder.

20 Desirably, the additive formulation comprises:

(@) from about 40 weight percent to about 90 weight percent of an
additive; ,
(b) from about 5 weight percent to about 30 weight percent of an
25 organic acid or mixtures thereof; and o
(¢) from about 5 weight percent to about 30 weight percent of a metal
carbonate compound.

The present invention is most preferably an additive formulation for
30 enhancing clot activation of a blood sample. The additive formulation

3
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10 :devi ces wherein the additive preparation ‘effervesces when in contact

with a body fluid. The additive preparation desirably conprises a
formul ati on conprising an additivé, an organic acid and a netal

car bonat e conpound. Desirably, the additive is a clot activator,
anticoagul ant, urine 15 preservation material or any other body ?I %g
preservative. In addition, the additive formulation ma ) gher
conprise a stabilizer and/or a flow i nprover or a binder.

Desi r gLk ¥-a 1P Bﬁg,bgea ‘;:géﬂbeﬁa%rcaﬁpﬁi‘%fﬁm acid and a n{é)alf%g-ﬁbﬁla%'t 40

wei ght "perce t to er cent tive,
(b) fconunhnui 5 wei ght percent to about 30 weight percent of an 25
organic acid or m xtures thereof; and (c) fromabout 5 wei ght
percent to about 30 wei ght percent of a netal car bonat e

conpound. Preferably, tHé el fstévdtornadditivae formubstionrevmepeisey: an addi tive
formulation for 30 enhancing clot activation of a blood sanple. The

adtlitive fornul ation -4-

desi rably Wéﬁeﬁbauﬁ'm ﬁg?%%%en%%ooé%ﬁ't 07 GG g‘?ﬂdp@rdﬁit%f q3gjpgnat e

corrpound Prefe | ot activator a tive formul ation
conpri ses: activator;

(b) from about 10 weight percent to about 25 weight percent of an
organic acid or mixtures thereof; and |
10 (¢) from about 10 weight percent to about 25 welght percent of a metal
carbonate.

The additive formulation may further comprise a binding agent from
about 5 weight percent to about 30 weight percent of a binder.
1s .
The clot activator may be diatomaceous earth, particles of inorganic
silicates or biochemicals such as ellagic acid, thrombin, trypsin and
thromboplastin or combinations thereof.

20 A significant attribute of the additive formulation of the present
invention is its use in collection devices wherein the additive preparai:ion
effervesces when in contact with a body fluid sample. The effect of the
additive preparation therefore aids in the dispersal and delivery of the
additive to a body fluid sample.

25 ' .

A significant attribute of the clot activator additive formulation of the
present invention is its use in blood collection devices as an effective and
efficient means for promoting blood coagulation. Most importantly is that the
additive formulation and the blood sample does not have to be mixed by the

30 user.
4
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5 (a) from about 40 wei ght percent to about 70 wei ght percent of

a clot activator; (b) from about 10 wei ght percent
to about 25 wei ght percent of an organi c acid or m xtures

t hereof; and 10 (c) fromabout 10 wei ght percent to about 25 wei ght
percent of a netal car bonat e. The additi*e 7
formulation may further conprise a binding agent from about 5 Wéiagt
percent to about 30 wei ght percent of a binder. 15 The cl ot
activator may be di atonmaceous earth, particles of inorganic silicates

or biochenmi cals such as ellagic acid, thrombin, trypsin and ]
t hr ombopl asdnrimportaniiadantaget ofcthenelot aivator additivegformulationtoditheut e

col | cRanhdpvendiqdf s "edie SRed¥ T repuinibBC ety binb & Bibridhe, |
cont adflovd icoagubativnidsicomparedeto direverifienal téchnigues. additive

preparation therefore aids in the dispersal and delivery of the
ad8itive.to a body fluid sanple. 25 A significant attribute of

A v . e o San . . e o
16 1 bl oas Iy tAE KotfLatii bf thepfseint Anveniif AP MBIt aRrate | >
pr onotand disparseddag body Buid semplemsbereby myinisnizing theerequirement; that

for mulygl! 98 ARCkiED 0 th RAA SHP b 885t 08 a i ¥ e WIRPATIE §dntylel he 30 user.

-5-

10 DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a typical blood collection tube with a
stopper.

15 FIG. 2 is a longitudinal sectional view of the tube of FIG. 1 taken along
line 2-2, comprising the additive formulation of the present invention.

DETAILED DESCRIPTION

20 The present invention may be embodied in other specific forms and is
not limited to any specific embodiments described in detail which are merely
exemplary. Various other modifications will be apparent to and readily made
by those skilled in the art without departing from the scope and spirit of the
invention. The scope of the invention will be measured by the appended

25 claims and their equivalents.

The additive formulation of the present invention comprises:

| (a) from about 40 weight percent to about 90 weight percent of a clot
30 ‘activator;
(b) from about 5 weight percent to about 30 weight percent of an

5
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An inportant advantage of the clot activator additive fornulation of the
present invention is its ease of use not requiring lengthy tine to pronote
bl ood coagul ati on as conpared to conventional techniques. 5

Not abl'y, the fornulations of the present invention rapidly d|$|ntegrate
and disperse in a body fluid sanple, thereby minimzing the FEQUI?ﬁg?Qé

t hat the user assist in mxing the formulation and the body tIdf
sanple. 10 DESCRI PTI ON OF THE DRAW NGS

lis aperspe | typi cal blood collection tube with a
st opper. Cdfgﬁm\{ %@Q%nies a | ongi t udi nal gctlon vi ew of the tub

FIG 1 take(ﬁ) diropyabout |3 weeight percaptitei abouhslaweignt Persenticad He the
present inventdgdhonate. DETAI LED DESCRI PTI ON 20
The present invention may be enbodied in other specific forms and is

not limted to any specific enbodi nents described in detail which are

meg el y Ehermdditive formualstion herayrfditheratomprise ld birdappagenit fromnd
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measured by the appended 25 clains and their equival ents. The
additive f n S

from abo tq% &ng tgérggt(ﬁ{ %ﬁgbooulftlﬁggé]évl\gila h%oﬁeﬁ%:e o %\%‘ OSlbt(@
act i v@referably from al qa;t 8sandi g pgr% bl awuta

Pes CeaboRt 2B, :

REPLACEMENT SHEET

A clot activator material is preferably used in the formulation to
initiate rapid clotting of a blood sample that comes in contact with the
formulation of the present invention.

15

A blood specimen often needs to be clotted to obtain serum. Serum is

the specimen of choice for performing blood chemistries.

Desirably, the clot activator materials, include, but are not limited to,
20 diatomaceous earth, inorganic silicates, ellagic acid, thrombin, trypsin and
thromboplastin.

The preferred clot activator material for use in the formulation of the
present invention is silica. A commercially available silica material is Min-U-
25 Sil (trademark of Pennsylvania Glass Company, PA). Preferably, silica may
be present in the formulation such that the acceleration of the clotting
mechanism is substantially achieved while minimizing visual hemolysis or
impacting chemistry analytes of the blood sample in an amount from about 40
to about 90 weight percent and most preferably at about 50 weight percent.
30

An organic acid is also preferably used in the formulation of the present
. P .
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- 6- organi c acid; and (c) fromabout 5 weight

percent to about 30 wei ght percent of a netal car bonat e. 5
The additive formulation may further conprise a binding agent from

about 5 wei ght percent to about 30 wei ght percent. Desirably,
the pH of the fornulation is fromabout 5 to about 9, preferalp_llay@iom
about 6 to about 8 and nost preferably fromabout 6.5 to 10 about

A clot activator material is preferably used in the forrmulation to

initi f t with the
f or mul gﬁ%ﬁﬂ% 1ﬁ§ﬁ?f6kgg%ltei?%xt\}}§%? Qg?\?ﬁ?éﬁohfﬁ tlfé)gﬁis‘%ﬁb @Pg‘%@%. ‘men often
needs to be cl otted to obtain serum Serumi s t he speC| men of choice
for perform od ,chem. stries | r abl t activator
e ol o, PRSIy BrEhRi Yioid: tnchudss, AE dpanohekibbiedeli ATE

i nor gammpauhd@ahentaﬂhhgglatt dsast oner @akboxylicyRsidy fRinttionality such as
thronboaﬁq}astl n. The: preferred ¢l ot gctlvator material, for u&e in

thé f ob#RIAELG Bpidercitrie acid, mlée fcinalaieaid, fimarac a1dofmesinia ac
avai | aQs&rpid hEﬁi 53;1 ures thdrebf 25 Sil (trademark of Pennsylvania
d ass Conpany, . Pre erably, silica may be present in the :
formul ati on such that the acceleration of the clotting mechani smis

chor ot 1y anhpyPEefREFed Meahl AU flr k' B e RinTafoR of the BRESEES
about Bfverdigit ipeitriot aeit] mPreferabilys abityicataciiomapObeeipgbsemer irenthe 30
AT Ifufhtich iR &b 3mBLRL HER dbSTES to'abott 'S Weight Perdent Fndwore

preferably at about 25 weight percent.

A metal carbonate compound is also preferably used in the formulation
of the present invention to initiate the disintegrating reaction in the presence
15 of acid and water.

Preferably, the metal carbonate compound is water soluble and
includes, but is not limited to an alkali metal salt, sodium bicarbonate,
sodium carbonate, sodium sesquicarbonate, potassium carbonate, cadmium

20 carbonate, calcium carbonate, rubidium carbonate, potassium bicarbonate,
sodium benzoate, sodium phosphate monobasic and sodium glycine carbonate.

Most preferably the metal carbonate compound is an alkali metal salt.

The preferred alkali metal salt for use in the formulation of the present

25 invention is sodium bicarbonate. Preferably, sodium bicarbonate may be

present in the formulation in an amount from about 5 to about 30 weight
percent and more preferably at about 25 weight percent.

Most preferably the additive formulation of the present invention
30 comprises:

g e S s s
o ——
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-7- ~ invention to initiate an effervescent reaction in the presence of
wat er . Desirably, the organic acid includes, but is not
limted to, organic conpounds containing at |east one carboxylic acid
functionality such as 5 tartaric acid, citric acid, malic acid, maleic
acid, fumaric acid, succinic acid, ascorbic acid and m xt urei) %hgr eof .
The preferred organic acid for use in the fornulation of the presén
invention is citric acid. Preferably, citric acid nmay be present in the 10
formulation in an anount from about 5 to about 30 wei ght percent and nore
preferably at about 25 wei ght percent. A netal carbonate
conpound i dahl sdrpmeaboublsy) weight perdentf of silicas i on of the present

i nvention tmyi ni | e presence 15 of
acid and (tB) frbh ﬁb&ﬁ?%%bgg}?iggg*éé}& éfe&%]e]th‘{b car onate conmpound i s
wat er sol ufk arfgom abouh&&msghbnememtmﬁsodmméucubtmaf@l kal i et al

sa%t , sodi um bi car bonat e, sodi um car bonat e, sodi um sesqui car bonat e,

pot assi um carbonate, cadm um 20 carbonate, cal cium carbonate, rubidium
car bonat e, Amtai!;esmaﬂebenﬂldnhnnnm of the p&'edentruheenmmmdudes rarp ladsiptizee
mnOb?‘i’é‘?’tﬁ gep sodi um CI ne car bornate. Most preferably the

net al A grs an al kali nmetal salt. The preferred al kal i
nmetal salt for use |n the formulation of the present 25 invention is

2ol b 3P b A9 i BURARLS AAAA0 Bl ggeed 5F bk
10 activator;
(b) from about 5 weight percent to about 30 weight percent of an
organic acid;
(¢) from about 5 weight percent to about 30 weight percent of a metal
carbonate; and
15 (d) from about 5 weight percent to about 30 weight percent of a binding
agent.

Most preferably the alternate embodiment of the present invention
" comprises:
20
(@ from about 50 weight percent of a clot activator;
(b) from about 20 weight percent of an organic acid;
(© from about 20 weight percent of a metal carbonate; and
(d) from about 10 weight percent of a binder.
25 .
A binding or bulking agent may be used in'the formulation of the
present invention to provide binding and lubricating properties to the
formulation.

30 Preferably, the binding agent includes, but is not limited to polyvinyl-
pyrroh'done (PVP), polyvinyl-alcohol (PVA), polyethylene glycol (PEG),

8
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peréent and nore preferably at about 25 wei ght percent. Most
preferably the additive fornulation of the present invention 30 conprises:

(a) fromabout 50 weight percent of silica; (b) from about 25
wei ght percent of citric acid; and (c) from about 25 wei ght
percent of sodi um bicarbonate. 5 An al ternate enbodi mes_gahot he
present invention includes an additive formul ati on conpri si ng:

(a) from about 40 wei ght percent to about 90 wei ght percent of a clot 10

acti valgehoxymethyl cellulldsé b2 PoRUthreh Vel ght percent to about 30 wei ght
per cent o? Xn organi ¢ aci d; (c) fromabout 5 weight

percent to about 30 weight percent of a netal . car bonate; and
oinding  The SRR bigahfh Uderi®iUhe 1R AREHbrathBRL b RFET RBfestt °

embodiimvention i$ eobyergipyrrolédene® (PVP). c Brefersddy, ZVP may be presgntfinom
abgut t?l% fé\ﬁin?uhfat?grrl in r;ltn g];nc?uﬁ:il; gorﬁcatbio\ﬁattg 't6 about 30 weight pércent.

A binding agent enables granulating of the formulation without the
forming of a pellet.

10 Polyvinylpyrrolidone is soluble in water and in a number of polar and
non-polar organic solvents. Polyvinylpyrrolidone therefore serves as a binder
and as a lubricant. Therefore, when the pellet of the present invention is
dissolved in water, there is substantially no insoluble residue.

15 The polyvinylpyrrolidone used in the present invention is a polymer of
vinylpyrrolidone having a molecular weight of about 15,000 to about 200,000.
PVP is soluble in water and is also soluble in many organic solvents such as
aliphatic alcohols, chlorinated hydrocarbons, esters, nitroparaffins and
amines.

20

Most preferably, the components of the formulation are in a physically
bound form to maximize the dispersion of the formulation. They may be
bound into pellets, pills, capsules, granules, tablets and the like may all be
used in the practice of this invention. Most preferably, the formulation of the

25 present invention is in pellet form. Pellet form is convenient because the
formulation will rapidly disperse in the blood sample.

A dry compression technique may be used to form a pellet of the
formulation of the present invention.

30
9
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(b) ; from about 20 wei ght percént of an organic acid, (c) from

about 20 wei ght percent of a netal carbonate; and (d) from about
10 wei ght percent of a binder. 25 A bi ndi ng or bul ki ng agent may
be used in the fornulation of the present invention to provide binding
and lubricating properties to the - formul ation. 30 Pr eflg_r%i,

t he bindi ng agent includes, but is not limted to polyvinyl-
pyrrolidone (PVP), polyvinyl-alcohol (PVA), polyethylene glycol (PEG,

-0- I
prgeferred bi ngﬁﬁ%g&@fﬁ@? osrlsﬁs{ééq ﬁu%r (gl(r?grrlug aiﬁﬁﬂ%‘%“% he rc I t%mfnts of

i nvent the fosmpdat/mnnandytﬁmi appl;adgl%@ﬁﬁmé’nefferemtq foﬂﬂPa rmlldge 'Mmheatl n

5 the fornulation iin_gn nt fro about t o, ahout 30 tmpe

A bi naphgoltussti el fHE 42y, powds? ORetRebntd d0Tn APEHBET THE Be

f or m nfprehudatieh|dfithe pﬂé?sent mvexRi&n/ys @rbparé@lbydﬁﬁgmg thel ﬁiﬁx@duém@ahf-‘r

and in a nunjper Oi} ol até’? n]B 25 i@l ar organl C S?J vegi

PolSyvi ﬂy"fw{aj a@er cdbout duro, ursyemguitil a fingnhlerd amixtmec it |

Ther ef Bbﬁ'am‘éfﬂ?” THén RPhAR p6EtibAE JIf B8 Thistdl BAtER of Powder are aliquoted
into a manual puncher. The manual puncher consists of a piston-cylinder
assembly. Aliquoted powder is placed in the die cavity and force is applied by
means of a hydraulic or pneumatic press. Typically, the aliquoting and

10 pressing operations are automatically performed in commercially available

tablet presses.

Other ingredients which are conventional or desirable in various pellet
formulations may also be added to the formulation as long as they do not
15 adversely affect the overall properties of the formulation.

The additive preparation of the present invention is preferably located
in a collection device. The device is most preferably a blood collection device
and may be either an evacuated blood collection device or a non-evacuated

20  blood collection device. The collection device is desirably made of plastic, such
as but not limited to polyethylene terephthalate, or polypropylene or glass.

Referring to the drawings in which like reference characters refer to

like parts throughout the several views thereof, FIG. 1 shows a typical blood

25 collection device 10, having an open end 16, a closed end 18, inner wall 12,

and a stopper 14 that includes a lower annular portion or skirt 15 which

extends into and presses against the inner wall 12 of the tube for maintaining
stopper 14 in place. |

30 FIG. 2 shows device 10 with an additive preparation 20.
10
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di ssolved in water, there is substantially no insol uble residue. 15

Fhe pol yvinyl pyrrolidone used in the present invention is a polyner of
vi.nyl pyrrol i done having a nol ecul ar wei ght of about 15,000 to about

200, 000. PVP is soluble in water and is al so soluble in many organic
sol vents such as al i phatic al cohols, chlorinated hydrocarbonsf,gﬁégrs,
nitroparaffins and am nes. 20 Most preferably, the *~
conponents of the fornulation are in a physically bound formto
maxi m ze the dispersion of the fornulation. They may be bound into
pellets, pills, capsules, granules, tablets and the |like may all be

used in the Ableed specimehi sample rafi orterédtscanrbef sramsferred dntordavies ildy of
t he 25 Nty LN .| S el et f Pe| | fo I S ;qonveni ent
becaus& l?%xg(-ﬁﬁ tth% o¥ﬁ€¢1§%}% ngq/m%lc'l;B a%f%l%ff@ﬁ‘beersge%htt Figé b'flgabt“é%nf)?@dly

A dry disgesesiiato thelvpetintetpanfelosadtivation 18 mibkitedt of the

formul ation of the present invention. 30

-102 . " The dry conpression techni que consists of mxing the
conponent s f | p ' t Cl

Form a pell ot llowifs edipd 83eondt IANeR R Hdih sPHAC blbod BAEA: of
to for fhe ip¥ension, g gea only exemplaryul ati on of the present invention is

prepared by m xing the ingredients in 5 a standard shaker for about two
(2) hours or until a fine blend m xture is

EXAMPLE 1
10
PREPARATION OF ADDITIVE FORMULATION
The additive formulation of the present invention was prepared with
the following ingredients as listed in Table 1:
15
TABLE 1
Ingredients Weight Percent (%) Grams (gm)
silica 50 1.05
(Min-U-Sil, Pennsylvania
Glass Company)
baking soda 48 1.0
Mixture of sodium
bicarbonate and tartaric
acid, Mfg: Arm and
Hammer)
citric acid , 2 0.05
(Sigma Chemicals Catalog
No. C1909, Lot No.
45H0868)
11
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obt ai ned. Then small portions of the m xed batch of powder are aliquoted
i nto a manual puncher. The nmanual puncher consists of a piston-cylinder
assenbly. Aliquoted powder is placed in the die cavity and force is applied

by means of a hydraulic or pneumatic press. Typically, the ali quoti ng
and 10 pressing operations are automatically performed in comerci al g
avai l abl e t abl et presses. _ Q her ingredients whi chPaB&92
conventional or desirable in various pellet formul ati ons may al so be
added to the fornulation as long as they do not 15 adversely affect the
overal |l properties of the formulation. The additive preparation

of the presqgt g 'Hﬁﬁ‘ci‘ﬁ% s%% péﬂfﬁ‘ éyaﬂ) 58 red gntb nw@ré%hﬁé&'tfé%e@ﬁéft ce.
The device i's nost pr ect evi ce nay
ei t her The ewastutecdvas othem:o lemded)msmgt @ morizamcandavm&t&e ef!JI‘Z@bOlultogQ

e but TGPyl “a cBperhindil PR, Sinele LV ERHY R p R Npblghing "

gl ass. approx1mate13Rdf 25rnn@ehcht Werdrfmmm usm\ghacpuhlcherr Eeﬂaemeeof the
characters r r to l'i ke parts t oug out tgg eral Vi ews there%g?,
Fle  magual, rgpi arplisdosn Ade Rjn o1 QLGRARG  BROGRSS 1B8Y

16, a (ﬂmﬁlﬁ@&nﬂ%@mé@mt@g pellet and a stopper 14 that includes a

| ower annul ar portion or skirt whi ¢ ‘extends into and presses

against the inner wall 12 of the tube _f or rmai ntai ning stopper 14 in

pl ace. 30 FIG 2 shows devEmEﬁEtét an additive preparation 20.
10 |

EFFECTIVENESS EVALUATION OF ADDITIVE FORMULATION

The effectiveness of the preparations of Example 1 were assessed by

measuring the amount of silica available in the supernatant of added water.

15 In other words, the measurement of silica not sedimented at the bottom of the

tube whereby the silica in the supernatant represents silica available for
clotting in the blood.

The pellets prepared in Example 1 were added to twenty 16 x 100 mm
20 plastic tubes. These twenty tubes were separated into groups of ten, Group A
and Group B. Group C consisted of the control tubes, twenty 13 x 100 mm
plastic tubes with a wall coating consisting of a mixture of silica, PVP and
surfactant and a gel at the bottom. These tubes are VACUTAINER® brand
PLUS tubes.
25
The 16x100 mm tubes used in this experiment were marked for 8 ml
fill. There was also a second mark on these tubes, placed near the closed or
bottom end of the tube. The bottom mark acted as an indicator for pipetting
water from the tube, without disturbing the sedimented silica. This ensured
30 that silica that is at the bottom of the tube is not espirated'along with the
12
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A bl ood specinmen sanple of interest can be transferred into device 10,
wherein the specinen contacts the additive so that the additive rapidly
~disperses into the specinen and clot activation is initiated.

The foll owi ng exanples are not limted to any specific enbodi nent of
the invention, but are only exenplary.

EXAMPLE 1 10 PREPARATI ON OF ADDI TI VE FORMULATI ONP-3792

The additive for mJI ation of the present i nvention was prepared with t he
follown nts as |i

TABLESPEPgma ant, thus eting P Sty deVated ‘Weﬁ“éﬁ%‘ sdor ampupdyof siligp in the

si | i caolution. 50 1.05 (Mn-USil,
Pennsyl vani a G ass Conpany) baki ng soda 48
1.0 (M xture of sodi um bi carbonate and tartaric aci d,

0.05 1909,
45508eaxh. The reason for the two separate groups was during the experiment one

group was to be mixed while other one remained unmixed.

Mg Arm ag’ll“;’.ese t%g?l@feﬁ%bes wer]@ tﬁ'ﬁd‘ﬁhe"itcbgpar%ted into groups Ngf ten Zubes
h

For controls, twenty 13x100 mm plastic tubes with wall coating

consisting of a mixture of silica, PVP, and surfactant were wused

10 (VACUTAINER® brand PLUS tubes, Lot # DG061096tI). These tubes also

had gel at the bottom of the tube. These tubes were also separated into
groups of 10 each. '

De-ionized (DI) water was added to all the prototype and control tubes,
15 one tube at a time. For the unmixed set of tubes, the DI water was
immediately pipetted out. Nephelometry (Hach Turbiditimeter), which
measures the amount of suspended particles, was done on these collected
samples immediately. For the mixed tubes the methodology used was
identical, except mixing with five inversions was done before pipetting the DI

20 water.

Table 2 lists the amount of silica per mL of ‘water in the supernatant.
The data clearly indicates that the pellets in both mixed and unmixed
conditions outperformed the wall coated tubes.

—
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-12- In a mxing vessel, all of the above ingredients were

m xed toget her. The m xture was then bl ended using a nortar and pestle
for about 20 m nutes or until a fine blend was obtained. Twenty (20)
pellets weighing 5 approximately 1.25 ng each were formed using a puncher.
Because of the manual force applied on the puncher during theP_3792

al i quoting process the powdered material formed into a pellet:

EXAMPLE 2 10 EFFECTI VENESS EVALUATI ON OF ADDI TI VE FORMULATI ON

The effectiveness of the preparati anple 1 were assessed by
measuring the anount of silica avai%grrﬁ)r(\ t he supernatant of added water.

15 In other words, the neasurenent of silica not sedinented at the bottom

of the t ube wher eby th§ i [ [ REDR ant represents silica
avai | abl e for clotti ngmggg—ﬁl{————- The pellets prepared in

Exanple 1 were added to twenty 16 X 100- mm 20 pl astic tubes. These twenty

tubes were separated into grgups of t up and G oup B. Goup C
copsi sted of the control tu pl astic tubes with a

wal | coating consisting of a m xture of silica, PVP and surfactant and
a gel at the bottom These tubes are VACUTAI NER brand PLUS tubes. 25
The 16xTdBe Mypeubes UBasdling t hi s Amxtpef Silieat WAnet. atgikealik or 8 rwt%)
Condition dispensed the Supernatant
(@#of Inversions) (mg/mlL) (mg/mL)

Prototype 0 0.08 0.07 87.5

Control 0 0.15 0.05 33.33

Prototype 5 0.08 0.1* 100

Control 5

0.15 0.09 60

* Quer recovery was attributed to the turbulence caused by mixing and nephelometry

reading the air bubbles in mixing as silica particles.

10
EXAMPLE 3
PREPARATION OF ADDITIVE FORMULATION
15 The additive formulation of the present invention was prepared with

the following ingredients as listed in Table 3:

TABLE 3
Ingredients Weight Percent
silica 50
sodium bicarbonate 25
citric acid 25
14
This Sheet Has Been .
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fill. There was al so a second nmark on these tu
or bottom end of the tube. The bottom mark
pi pet t.i.ng wat er fromthe tube,
silica. This ensured 30 that silica that
not aspirated along with the

- 13- supernatant, thus giving falsely
of silica in the sol uti on. The
separated into groups of ten t“beEX&M Eh4 T
separate groups was during the expm‘rre@—me
whi | e other one renmai ned unm xed.

nm pl astic tubes with t |
PVP, and surfactant e
DA61096t1). These tubes al so

t ubes. were ,al sop separated._int
De®i oni zed ')?(DI mengtrag thejq

one t ybeagiplé 3, F¥fivd Tordiccli
I mmedi ately pipetted out. Nep

at t

AR

Bmien) dfcdaveop the
Rl SHuStY of b o

bes, placed near the cl osed
acted as an indicator for

wi t hout di sturbing the sedinented
is at the bottomof the tube is

el evat ed nunbers foﬁhgﬁggnt
se twenty tubes were further
he reason for the two

group was to be m xed
For controls, twenty 13x100
' xture of silica,
t ubes, Lot #
he bottom of the tube.
0 each.

otlispersian @rthepellgbedn 15
s Qb %ﬁ%{%‘f&%@%ﬁi and

trme

These

neasurtde clattingmerfornange pndiselesianalyses ofitbe sameples were evaduated.ed
sanpl es imedi ately. For the m xed tubes the methodol ogy used was

i dentical, except mxing with five inversions was done before pipetting the
DI The measure of clotting performance was visual evaluation for gelation

10 of blood as well as presence of fibrin mass post centrifugation. The presence of
fibrin mass after centrifugation demonstrates an incomplete clotting process
even if the blood has completely gelled prior to centrifugation. In this
experiment the prototype and control tubes were centrifuged for 10 minutes
after waiting for 15 minutes post specimen collection
15

Table 4 lists the visual observations done for clotting, while Table 5

lists the results from the analyte measurements done on these tubes.
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20 water. Table 2 lists the amount of silica per nL of water in

the supernat ant. The data clearly indicates that the pellets in both
m.xed and unm xed conditions outperforned the wall coated tubes.
-14- TABLE 2
SI LI CA | N SUPERNATANT 5 _ ( SAMPLE SI ZE, Ig = 210)
Tube Type Handl i ng Anmt. of Silica Anmt. of silica in (wtO/E‘ 79
Condi tion di spensed t he Super nat ant (#of
I nver si ons) (mg/ mL) (mg/ mL) Pr ot ot ype 0
0. 08 0. 07 87.5 TABLE nt r ol 0 0.15
0.05 33. 33 ~ Prototype 5 0. 08
0. 1* . 0. 09
60 Ve d My AR Lok MR LR b R € aused by m xi ng
and nephel onetry reading the air bubbles in mxing as silica
partigtes—10— ~ .
Tube Type Number of Tubes not Fibrin
Clotted before Mass
_Centrifugation
Prototype 1 2
(Formulation per Example 3)(13 X 100 mm plastic
tube with first coat of surfactant, Pellet wt.=1.5 mg)
Control - 1 5 5
(Glass, 13x100 mm tube with wall coated silica) |
PLUS Control 2 5
(Plastic, 13x100 mm tube with wall coated silica)
Th’ijlslliiﬁt Has Been Replaced
16
" THirs SHEET HAS BHBN

REFLACED




EXAVPLE 3 PREPARATI ON OF ADDI T| VE FCRIVUI’.ATJ*G\I 15
The additive formulation of the present invention -was prepared wth
following ingredients as listed in Table 3:

t he

TABLE 3 I ngredi ents Vi ght Per cent
silica 50 sodi um bi carb

25 citric acid . 25 Oﬁ?é'fgz
-15- EXAMPLE 4

CLI NI CAL EFFI CACY OF THE PELLETS MTO denonstrate the clinical
efficacy of the dispersion of the n Exanmple 3, a five donor

clinical study of human donors _vvas performed and the clotting
erformance and sel ect anal ytes t l.es .wer e eval uat ed.
P y (Ip rt oq'eExa ple 4)

5 MEAN OF MEASURED ANALYTES

(SAMPLE SIZE. N=5 FOR EACH TUBE TYPE)

Analyte Glass Plastic Prototype
Control Control
Sodium 139 138.8 139.6
(mmol/L)
Potassium 4.02 4.02 4.06
(mmol/L)
Chloride 100.4 100.6 100
(mmol/L)
CO9 27.2 27.6 27.8
(mmol/L) |
LD 421.6 427.6 425.4
(IU/L)
pH 7.62 7.61 7.59
10 In Table 4, it is important to note that in all cases when fibrin was

present in the prototype tubes, the size of the fibrin masses was markedly
smaller than those presented by the corresponding control tubes. This was
an indication of more complete clotting in the prototype tubes. In Table 5, the
results from the analytes demonstrated medically significant differences
1s compared with the control products. This demonstrates that the use of

disintegrant material does not have an adverse impact on analyte values.

17
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The neasure of clotting performance was visual evaluation for gelation 10
of blood as well as presence of fibrin mass post centrifugation. The

presence of fibrin mass after centrifugation denonstrates an inconplete
clotting process even if the blood has conpletely gelled prior to
centrifugation. In this experinment the prototype and control tubes were
centrifuged for 10 mi nutes after waiting for 15 minutes post £p3%P%en
collection 15 Table 4 lists the visual observations done for
clotting, while Table 5 li st l3s fromthe anal yte neasurenents
done on these tubes. iﬁggﬁﬂiﬁiﬂii - 16-
TABLE 4 VI SUAL OBSERVATI ONS ( SAMPLE SI ZE, N=5) Tube Type.

Nunber of Tubes not Fi brin

Clotted before PREPWRATION OF ADDITIVE FORMULATION

Centrifugation Prototype ' 1
2 (Formul ation per Exanple 3)(13 X 100 mm plastic tube with first coat of
susf act ant Theelddditive formubmfiofioof the-present invention was prepared with
?:ont ¢ $he following 1ngrg91ents as is%eé) 1%al§’l%e with wall- goat ed silica) PLUg

(Plastic, 13x100 nmtube with wall ‘coated silica)
TABLE 6

Ingredients Weight Percent

Ethylenediaminetetraacetic acid dipotassium salt 50
(KoEDTA) (Anticoagulant)
(Mfg.: SIGMA Chemicals, Lot #14H0457)

Citric Acid Monohydrate 16.33
(Mfg.: SIGMA Chemicals, Lot #115H1018)
Sodium bicarbonate 33.67

(Mfg.: SIGMA Chemicals, Lot #56H0423)

In a mixing vessel, all of the above ingredients were mixed together.

10 The mixture was then blended using a mortar and pestle for about 30

minutes or until a fine blend was obtained. Pellets weighing between about 7

to 8 mg each were formed using a puncher. Because of the manual force

applied on the puncher during the aliquoting process the powdered material
formed into a pellet.

This Sheet Has Been Rep

.
o




TABLE

MEAN OF MEASURED ANALYTES

TUBE TYPE) Anal yt e
Pr ot ot ype

139 138. 8 139.6
4.02 4.02 4. 06
100. 4 100. 6 100
27.2 27.6 27.8
421. 6 427. 6 425.
7.62 7.61 7.59

(Part of Exanple 4)

(SAMPLE SIZE. N=5 FOR EACH

d ass Pl astic
Contr ol Contr ol Sodi um
(mrol /L) Pot assi um
( mol / L) Chl ori de P-3792
(mrol /L) CJqerr]
' LD

EXAMERES

pH

CLINICAL EFFICACY OF THE ADDITIVE FORMULATION

To demonstrate the clinical efficacy of the additive, the pellets made

according to Example 5 were evaluated for anticoagulant performance. Three

13 x 75 mm plastic evacuated tubes of 2ml draw each containing one pellet as

made in Example 5 were used to collect blood from 3 human donors.
tubes were then evaluated for anticoagulant performance.

10

The
The method for

evaluating anticoagulant performance was by visual inspection for gelation of

blood, as well as by observing microclots when the blood specimen is filtered

through a fine meshed sieve. Any observation of visual clotting and/or the

presence of microclots was deemed a failure. Table 7 shows the results from

the clinical study.

15

mL draw, KoEDTA sprayed on the tube wall)

TABLE 7

Tube Type Handling Number of

Condition Tubes that

Passed

Prototype no mixing 3
(formulation per Examplé-5 in 13x75 mm
plastic evacuated tube, 2mL draw)
Control #1 - no mixing 1
(VACUTAINER brand tubes, cat # 367648, 2
mL draw, KoEDTA sprayed on the tube wall)
Control #2 - | mixed by | 3
(VACUTAINER brand tubes, cat #367648, 2 |inverting tube

10 times

19
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10 In Table 4, it is inportant to note_that in all cases when fibrin
was present in the prototype tubes, the size of the fibrin nasses was

mar kedl.y smal | er than those presented by §ReGR! £SO di ng control
tubes. This was an indication of nore co "@ ﬁﬁfﬁﬂ nt

prototype tubes. In Table 5, the results tes dermnstrat ed

medi cANIHAS IS CLLARMEDi FS:er ences 15 conpar trol products.
Thi s denonstrates that the use of - disintegrant nmaterial does not have

an adverse inpact on anal yte val ues.

- 18- 1. An add1t1ve ng/?faratmn cdﬁiﬁ&@&ﬁg%n additive, an organic acid
PREPARAT] ON OF ADDI T The additive forrul ation of

t he ptﬁé%ﬂtmﬁﬁ&]emlfhﬂﬂaﬁ@sc%npgundd Wi t h the follow ng ingredients as
listed in Table 6: TABLE 6

| ngredi ents Wi ght Percent

Et hyl enedi & netEhe aahhtuve pzmpamutmn af Glammshlfurther comftrising 4 HABDINg
(Anti coagﬁ;l ant) (Mg.: SIGVA Chem cals, Lot #14H0457) Ctric Acid
I\/bnoh 16. 33 (Mg.: SIGWA

Chem cal s, Lot #115H1018) Sodi um bi car bonat e

33. 67 Chem cal s, Lot #5 423) . ..In mxjin
vessel , al I of twée %@W@F@lﬁ@ﬂ%ﬂ\ﬁgr&tﬁgﬂkéﬂﬁ’@ﬁ@%méﬁ?d additive 1s clot

activator, an anticoagulant or urine preservation material.

4. The additive preparation of Claim 1 wherein said organic acid is
citric acid, tartaric acid, malic acid, maleic acid, fumaric acid, succinic acid or
ascorbic acid, or mixtures thereof.

5. The additive preparation of Claim 1 wherein said metal carbonate
compound is an alkali metal salt. '

6. The additive pi'eparation of Claim 5 wherein said alkali metal
salt is sodium bicarbonate, sodium carbonate, sodium sesquicarbonate,
potassium carbonate, cadmium carbonate, calcium carbonate, potassium
bicarbonate, sodium benzoate, sodium phosphate monobasic or sodium
glycine carbonate.

7. The additive preparation of Claim 6 wherein said alkali metal
salt is sodium bicarbonate.

8.  The additive preparation of Claim 2 wherein said binding agent is
polyvinylpyrolidone, polyvinyl-alcohol, polyethylene glycol, carboxymethyl
cellulose or corn starch.

9. An additive preparation comprising:
20
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10 The m xture was then bl ended using a nortar and pestle for about. 30
m nutes or until a fine blend was obtained. Pellets weighing between about. -
7 ~.to 8 ng each were formed usi ng—a—puncher. Because of the nanual force-
applied on the puncher during the a|l,91l1,lo |n%a£)§e%gﬁésp§ac§dhe powdered materi al

formed into a pellet. 1s Sheet - 10-
EXAVPLE 6 CLI NI CAL EFFI cmﬂ“% mlﬁ“alml VE FORMULATPER7925
To denonstrate the clinical efficacy of t he pellets nade

according to Exanple 5 were evaluated for anticoagul ant performance. Three
13 x 75 mm plastic evacuated tubes of 2nm draw each containing one pellet
as made in EgRnpifsom #WBbat UL cighe Pelrbeht bb adduit Iwieihitgier@ene of-
The t ubes were then eval uated for anticoagul ant perfornmance. The net hod
for 1@dditiveyat i ng anticoagul ant perfornmance was by visual inspection for
gel ati on of 00 lﬁﬁr WloWiyy! I

specinen is fil t(gk edq‘r()ﬁf?ﬁrsghg%%aﬁpg né:éhggwg]flg{)/gs %3"‘%’%@2 véz}?fegh%gg

vi sualarcorganiepaddiomikteres thereefeand of microclots was deened a failure.
E\ELE ; shows TE Bg) rT§ (l)rtnsa{)&%n 5 weigt'lrfte pglr(!:enllltc% a%ﬁg%o %‘%ﬁ%]ﬂ: Rsrcent of a

Nunberme@tfal carbonate compound. Condi tion
Tubes t hat .
Passed Pr ot ot ype ' no m xi ng -3

10. The additive preparation of Claim 9 further comprising about 5
weight percent to about 30 weight percent of a binding agent.

11. The additive preparation of Claim 9 wherein said additive is clot
activator, an anticoagulant or urine preservation material..

12. - The additive preparation of Claim 9 wherein said organic acid is
citric acid, tartaric acid, malic acid, maleic acid, fumaric acid, succinic acid or
ascorbic acid or mixtures thereof.

13. The additive preparation of Claim 9 wherein said metal carbonate
compound is an alkali metal salt.

14. The additive preparation of Claim 13 wherein said alkali metal
salt is sodium bicarbonate, sodium carbonate, sodium sesquicarbonate,
potassium carbonate, cadmium carbonate, calcium carbonate, potassium
bicarbonate, sodium benzoate, sodium phosphate monobasic or sodium
glycine carbonate.

15. The additive preparation of Claim 14 wherein said alkali metal
salt is sodium bicarbonate.

21
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(for‘rrul ation per Exanple-5 in 13x75—+m ptastic—evacuat ed tube, 2nL
dr aw) Control #1 - no m Xi ng 1

(VACUTAI NER brand tubes, cat # 36764§hlsﬁiirliliiﬁﬁllm lac K[err] EDTA sprayed on

the tube wall) Control #2 --- m xed by
3 (VACUTAI NER br and tubes, cat #36 ng t ube ni dr%w

K[ err] EDTA sprayed on the tube wall) 10 tines P-379

- 20- CLAI V5 . An additive

t bout 40 t .t
bout 00 vt s adffitive prempration of Clain’ To¥Whereir siid SiaaBiE S88RL g
|oe(r]I Ceng ﬁ(ﬂyﬁﬁﬁﬂb@;@h&@h@htpd)?ﬁﬁ@ltal@f)holinpélﬂfth?r%lg@ a%y@dil niatbokgendtigeof ;

from about "5 wei ght percen out 30 wei ght percent

of a calltdeseer serastardhpound. 2. The additive preparation of
CGaim1l further conprising about 5 weight percent to about 30 weight
percent of a binding agent. : 3. The additive preparation of Cdaim1l

wher ei n saild.addin iadditivec lpreparatioa: compmsing iac oldubekivater, uannerganic
Pher cRtRL aRa BRhefdarbogate cortpod, 73 |5/ Tal i o aci d, malic acid. maleic
acid, fumaric acid, succinic acid or
18. The additive preparation of Claim 17, wherein said clot activator
is selected from the group consisting of silica, diatomaceous earth, inorganic
silicates, thrombin, ellagic acid, trypsin and thromboplastin and mixtures
thereof.

19. The additive preparation of Claim 17, wherein said organic acid is
selected from the group consisting of citric acid, tartaric acid, succinic acid
and mixtures thereof.

20. The additive preparation of Claim 17, wherein said metal
carbonate is selected from the group consisting of sodium bicarbonate,
ammonium carbonate, sodium carbonate or rubidium carbonate.

21. An additive preparation comprising:

(&) about 50 weight percent to about 90 weight percent of clot
activator; :
(b) about 25 weight percent to about 30 weight percent of organic
acid; and .

(¢ about 25 weight percent to about 30 weight percent of metal
carbonate.

22. The additive preparation of Claim 21, wherein said clot activator
' 22 |
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ascorbic acid or nixtures thereof 5. The additive preparation of
Claim1l wherein said netal carbonate conmpound is an alkali netal salt.
6. The additive preparation of Claimb wherein said alkali netal salt is

sodi umbi car bonat e, -sodi-um car bonat e, ' ' nate, potassium:
carbonate, cadm um carbonate, calcium 3mumm3““;"“mﬂrum bi car bgnat e

sodi um benzoat e, sodi um phosphat e nonobasi ¢ ot s#di #amygl yci ne car 0'?469%.

7. The additive preparation of Cdaim 6 wherein said alkali netal salt is-

sodi um bi.car bonat e.
REPL AGERHIER-SHEET - 21- 8

The addi ti w3 prepipd Qﬁdﬁ?ﬂiv@fpr@Péh'Htio% IhE€l&im Flaiwheréig Shide@RiHnic dcdid is

pol yvi nyl pyrol i done, pol yvinyl-alcohol, polyethylene glycol, carboxynethyl
cel | ulchac 8eidor n st ar ch. 9. An additive preparation conprising:
(a) about 50 weight percent to about 90 wei ght percent of clot activator;
(b) about 25 wei ght percent to about 30 wei ght percent of organic acid,;
and @b Soeit additive gpreparation taf {Blaim 381yemdtereper said oletadt al

car bonatg. . ) )
darbonate is sodium bicarbonate.

25. A method for preparing a pellet additive formulation, comprising
the steps of:

(a) mixing a clot activator or anticoagulant, citric acid and sodium
bicarbonate in a shaker for about 2 hours or until a fine blend mixture is
obtained; '

(b) adding the mixture to the die cavity of a puncher;

(¢ applying hydraulic or pneumatic pressure to the die cavity to
form a pellet.

26. An assembly for collecting a bédy fluid, said assembly comprising:

(a) a container having an open end, a closed end and an inner and
outer surface;
~(b) an additive preparation contained within the container at the
closed inner surface of the container.

27. A method for activating clotting of a blood sample, comprising the
steps of:

(a) - providing a container having an open end, a closed end, said
container further having an additive preparation contained therein at the
closed inner surface of the container; '

23
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10. The additive preparation of Claim9, wherein said clot activator 1is
silica. 11. The additive preparation of Claim 9, wherein said
organic acid is citric acid. 12. The additive preparation of Caim
9, wherein sai-d netal carbonate is sodi um'bicarbonate. - - . 130 A -
met hod for preparing a pellet additive fornulation, conprising thE ﬁﬁgs

of : (a) mxing a clot activator or anticoagulant, citric act nd
sodi um bi carbonate in a shaker for about 2 hours or until a fine blend

m xt e i t ai; . . . i i -Aj i . a
puncher: - ©F" *fiffbducine sas @Bl Sanls i Ralf Ubfitd ther B3 SafFHlIRE
cavi t prepatationaape | et . 14. A method for activating clotting of a
bl ood e, .dsing. th t f. . . i di .
navingan’ §Pen’ SREGDE EFics8ATTHIG, 1k arid comtainer right fis SRS SAIRR i ve
pr epakgié¥byC ehé al dEtivie 8o Ritiorle ffd1vestes Sthd MiBlesSWitlRGR1ATbIdbE sMmipds ner
(b) introddcing said blood sanple in said container with said additive

pr e patlPonoeen . (c) mxing said sanple in said container with the
additive solution

28. An additive preparation comprising:

(a) silica;

(b) sodium bicarbonate; —_—
(¢) tartaric acid heet Has Been Replaced

o e i

29. An additive preparation comprising:

(a) about 50 weight percent silica;

(b) about 48 weight percent sodium bicarbonate and tartaric acid;
and

(¢c) about 2 weight percent citric acid.

30. An additive preparation comprising an anticoagulant, an organic
acid and a metal carbonate compound. '

31. The additive preparation of Claim 30, wherein said anticoagulant
is ethylenediamineteraacetic acid dipotassium salt.

32. The additive preparation of Claim 30, wherein said metal

carbonate is selected from the group consisting of sodium bicarbonate,
ammonium carbonate, sodium carbonate or rubidium carbonate.
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mhefeby the additive solution effervesces and nixes with said bl ood sanple

upon contact. : 15. An additive preparation conpri sing:

(a) . about 50 wei ght percent silica; (b) about 48 wei ght percent
sodi.um bi carbonate and tartaric acid; Co and - - - (C)-- -~
about 2 weight percent citric acid. . 16. An additive prepakrfltai
conprising an anticoagul ant, an organic acid and a netal carbonate~

conmpound, wherein said anticoagul ant is ethyl enedi am neteraacetic acid

whor el n_ a3 net e 20ditive uranakdli AL L Cfurs FrAtERLT sflg, Gr8atlc fAeid s
wh

sodi urselectedr iromtthe growpiconsistihgnef eitriodcidy tartaeinheidyr sueding weid,

car bonat JThe additive preparation of Claim 16 wherein sai d

_ (g it 18
or gani G LK P§e§éh@5?‘gd fromthe group consisting of citric acid, tartaric
acid, succinic acid, and m xtures thereof :
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