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L Abstract:

This investigation performed at Retractable Technologies, Inc.'s Little Elm, TX
manufacturing facility examines hypodermic needle sharpess before and after needle insertion
into a medicine vial stopper. Currently, many healtheare workers are under the impression that
medicine vial stoppers damage syringe needle points enough to require a change of needle before
injecting the patient with drawn medication. This study disproves this myth by showing that
medicine vial stoppers do not cause burring or blunting of the syringe neele tip, The 20G, 23G,
and 25G needle samples tested in this study showed no measurable change in needle tip length
before and after medicine vial penctration. Any perceived change i fip length s due to
measurement error and not physical damage to the needle tip. VanishPoint™ syringe needles
retain their sharpness after medicine vial stopper penetration. It is Retractable Technologics,
Inc.s opinion thatthere is no need for the healthoare worker to change needles betwatn drawing
medication into the syringe and injecting the patient. :

I Introduction

Motivation:

Many healthcare workers are under the impression that a needle change
is required after drawing medication into the syringe, before injecting the
patient, because they have been told that the syringe needle tip becomes
damaged when it penetrates the medicine vial stopper. Not only does needle
changing increase the risk of accidental needle sticks, it is more expensive, time

consuming, and most of all unnccessary.

Objectives:
1. To disprove the myth that medicine vial stoppers damage syringe needle
points enough to require the healthcare worker to change needles before
injecting a patient,
2. To show that needle point length is unchanged after medicine vial stopper

penetration.
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Faaility:

The two fests in this swdy are performied al fhe Retractable

Teshnologies, Inc. (RTT) manufacturing facility in Zivte Binr, TX. The firsz test

uses an optival comparator 4 measure e peedle point lengdh {see Figore Al in

Appendix A) of the syringes in the study. £ Y-black is used to hold the sest
syringe while the point is being measured. Fiber optic sucface illuminators are

used to filuminace the needie point face.

The second part of the study wses a Cannon EOSLO 3Smm camera

attached to s Meiji EMIZ-TR microscope totake pictures of ncedle paints befere

.and afer medicine vial siopper penetration. The camera/micfoscope

comibiration Gan magnify the neede tip between 3.5 (0 22.5 times its actual size.

‘msirometiativn:

Linew Measurements:

Tre: linear measuements ta Wis study are made with & Scherr
Tusnive 233500 Series 14 inth horizont] 'beam opiical comparater with
& 20 powsr regnificaticn fas. Tigiee A2 I Appendix 2 shows 2
diagram of the comparator. The tomparator Uses TwO Acu-Rile scale
encoders canracted 46 a Soherr Tumics 20700 digiteh eatiout with a
scale resolution of 0.000L isshes, wamble 10 WIST sundaris. 4 seide
sesolutior of 0.000] Jaches gives the comparator’s tinew mersuments
#n arcuracy of £000005 inches.

comparator sareen are 0.0002 inches thick, thus measurements oan, vazry

“The measurement. crass-haire on the

a8 much 35 £0.0002 inches. Considering that the average thickress afa
human hair is .003 inches, the accuracy of the measuwrements in this
study are 1415 the thickness of a humsn tair. The comparator iso
‘contains two fibes optic surfece illuminators which are used in this study

o show needle face details.
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Procedures:

As mentioned above, the study is composed of two parts. In the first
part, needle point fengths of three groups of 20 sterile VanishPoint™ 3o
syringes were measured to see if the point lengths changed after medicine vial
stopper irsertion. The trec groups sere composed enirely of 20G, 23G, or
25G syringes—one group for cach gauge size. Each test syringe was placed ina
V-block on the comparator stage. The profile iltuminator switch on the
comparator was then tumed on and fhE fiver optic surface illuminators were
‘positioned 5o that they cast light on the needle point face. Afier the image was
brought into Tocus, tne syringe was rotated so That the meedle point face was
displayed on the screen. The point face had been xotated enough when the
neadle poinh centesline just Yauppesred and i needle point face looked
symmetrical. Figure Al in Appendix A shows a piture of the nsedle fice 35 it

apneared on. the screnn. The inital point length wes then mezsured twice ant
recorded. Two measurements were made to get the most accurate measurement.
The first measurement was made Erom: tip 1 heel; the sesond. €rom. basl, to ¥
For cach measurement the needle was moved and brought back into focus so that
the angle crientation of the needle had less of chance of influenicing the resuls.
Each test needle was thea punctured through the stopper of a 100 mL vial of
09% Sodium Chloride, a sterile diluent for medication. After vial stopper
penetration, each test syringe needle point length was remeasured using the same
procedure described above so that the change in point length could be
determined. Each test sample was then labeled and saved. After each group of
20 syringes, a new vial was used.

The second part of the study was more of 2 supplement to part one than
an entity in itself. Three 23G x 1" sterile VanishPoint™ were photographed
under 12x magnification using instrumentation described above. Each syringe
needle point was photographed from the side before and after medicine vial

stopper insertion. The pictures helped to give visual credibility to the study.
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Tables B1-B3 in Appendix B show the results for the change in point length for 20G,

23G, & 25G needles after medicine vial stopper penetration.

Notice that the change in point

length for the 20G needle varied between -.0003" and .0004". Since the needle point length

cannbt increase in size, the negative numbers indicate that some measurement error occurred.

Due to the .0002" thickness of the comparator cross-hairs, the change in point length

measurement can vary as much as +.0004". For example, if the fist measurement was off by

+.0002” and the second measurement was off by -.0002", the difference would be off by .0004"

[(-0002) - (+.002) = (-.0004)]. This measurement error is the same for the other two needle

gauge sizes as indicated by tables B2 and B3. Thus, for all three needle gauge sizes the best

indicator of change in needle sharpness is the average Of the 20 test samples, for it takes into

account and hopefully nullifies any measurement error. The following are the results for the

change in point length for the three needle sizes to a 95% confidence interval:

Needle | _Changeln
Gauge | Point Length
20G_| 0000 £ 0001

73G_| 0000 -
25G_| 0000 % 0001

‘The above table shows that there is a 95% probability that the true change in needle point length
after medicine vial stopper penetration will lic between -.0001" and .0001” (+1/30 the thickness

of a human hair). Since change in length cannot be nogative, the + .0001” is most likely

measurement error and not a physical change to the needle point and its sharpness. Since all the

samples in this study showed no visual change in needle point sharpness (o burring or blunting

of the needle tip) at 20x magnification, insertion of a needle into a medicine vial stopper does not

noticeably or perceptively damage the needle tip in any way, shape, or form. Figure A3 in

Appendix A shows a 13x enlargement of a 23G needle before and after medicine vial stopper

penetration taken with a Cannon EOS10 35mm camera attached to a Meiji EMZ-TR microscope.
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Summary of Conclusions
‘This study shows that medicine vial stoppers do not cause burring or blunting of the syringe
needle tip; thus, it is RTT's opinion that there is no need to change needles between drawing

medication into the syringe and injecting the patient,

No measurable difference in needle tip length exists before and afier medicine vial stopper
penetration. If any change in point length exists it is less than .0001” (1/30 the thickness of a
human hair), which is much smaller than anything that can be seen by the human eye. The
patient should feel no difference if injected with medication from a syringe with a fresh
needle or a syringe with the same needle used to draw the injected medication.
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Figure Al: Needle Point Face

Figure A2: Scherr Tumico 20-3500 Series 14” Optical Comparator
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[image: image11.jpg]Test Group: 20G x 1" Needle

Point Length Tolerance: 0.164+/- 0.008

i Pl Lt Point Length u..n,.\ hn_um.,__,s._ into Medicine
Test [Measurement] Measurement] Measurement| Measuremen] Changa In Point  [Visual Check at 20x|
Syringe A 2 Meragh i¥ 2 Average Magnification
01640 01642 01637 1638 01638 00004 o visual difference
01662 | 01662 1658 | o166t | o visual difierence
0.1624 01622 | 01624 | 01623 | 0 visual difference
01699 |~ 0.1696 01700 0.1698 = difference,
01652 | 04650 | 01649 01650 |
01658 | 04657 | 0.1659 01658 |
0588 | 0.1602 0.1598 0.1600 | i
01673 01672 | o visual difiererce
o661 | AL | [novisual diference
0.1653__ 01653 | | o visual difference.
0687 | 01688 no visual difference.
01657 no visual
e |
01664
0.1650 01649 | no visual difference
o585 64583 | 00062 [Tovisual diference
—oieds [ Ao visual aife
0.1628 | 'novisual difference
0668 ~ | 'no visii ifference
[ 0831 o visual difference
‘Average] 0.0000
5(Average)ysy]

Peter Hegi, Retractable Technologies, Inc., 412197

Table B1: * Error in measurements Is +/- 0.0002 inches
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[image: image12.jpg]Test Group: 23G x 1" Needle

Point Length Tolerance: 0.117+/- 0.005

P Candih ) Polnt Length n:d..:._h_vs: Into Medicine
Test [Measurement| Measuremant Measurement| Measuroment| Change In Point  [Visual Check at 20x]
Syringe 1" 2 Aveage 1 2 AVera82 | | angth (nital - Final) Magnification
7 01218 [AFIE] 04219 0.1218 01218 01218 0.0600 o visual diference
[ 2 | oi0 | oime 01140 | 01139 | 01140 01140 00000 | o visual difference
3| odier | oater 0167 |~ 04167 | 04167 | 04167 | fo visual difference
e 01185 |~ o187 0.1186 61187 0.1187 o187 | v
5 ~0.1208 0.1206 0.1208 01208 |
6 01214 | 01212 0.1213 01214
7 | 01193 | o.d1% 0.1194 0.1194
® | otz | 01183 0.1183 0.1183
9 | o210 | oazit 0.1211 0.1211
90| oatet 0.1159 0.1160 0.1158
11| oi1s0 0.1180 0.1180 01160
42 | 04180 | 0.1160 0.1160. 0.1160
13| o014 | o132 0.1133 01134
14| 04212 0.1209 0.1211 012107
15 | 01204 | 01205 | 0.1205 _ 0.1205 ai difference
16 | oaies | _oiies | oiiss G187 o visual iffrence
17 | 04208 | oaz0r 0.1208__| 0.1208 | movisuai diterence.
18| 0.1207 01206 1| 'novisual difference
T o206 _ T oms | o visual dfference
20 01768 01168 | 01169 01768 | o vistal difference
Average;
B(Averago),sy

Peter Hegi, Retractable Technolagies, Inc., 4/3/97

Table B2: * Error in measurements is +/- 0.0002 Inches

"





[image: image13.jpg]Test Group: 25G x 5/8" Needle

Point Length Tolerance: 0.094+/- 0.005
Point Length after Ingertion Into Medicine

Initial Point Length (in)

t asl B I
Test |Measurement| Measurement] Average | essuremeny o Change In Point  |Visual Check
Syringe + » Length

003% | 00337

[ | [ osa7 _| [ o003

3 0.0924 00928 |
S ] |__o0s37 | | 00938 |
[ | 00839 | [~ 00s39 |
e ] | 00840 | _ooess T

7 60539 _| 00538
(& [ 00930 _ I
i — 008 |

Table B3: * Error in measurements is +/- 0.0002 inches

12




