T (Dorectos

fw Wnitrd Sates WMM?W%@ rececved

mWﬁraWﬁaWMm%/Wm T, it
Maédm%mf/&%m&"onmmc@mf %W
%M@JMWMW%@ loen determincd Mok
@memmdwé/wwmww.

QZJ%w, Moy UUnited « Fates

grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of America, products made by that process, for the term set forth in 35 u.s.c. 154(a)(2)
or (c)(x), subject to the payment of maintenance fees as provided by 35 u.s.c. 41(b). See the

Maintenance Fee Notice on the inside of the cover.

Katwring J(u\&\/\'dak

DirecTor oF THE UNITED STATES PATENT AND TRADEMARK OFFICE



a2 United States Patent

Blackburn et al.

US011408815B2

US 11,408,815 B2
Aug. 9, 2022

(10) Patent No.:
5) Date of Patent:

METHOD AND A DEVICE FOR
QUANTIFYING LIVING ORGANISMS AND
USE OF A DEVICE

(54

(M)
(72)

Applicant: MICROWISE APS, Ebeltoft (DK)

Inventors: Nicholas David Blackburn, Knebel
(DK); Per-Ove Poulsen, Rgdvig Stevns
(DK); Kirsten Engell-Sgrensen,
Hgjbjerg (DK); Pia Bodil Haecky,
Knebel (DK)

(73)
(*)

Assignee: Microwise APS, Kvistgird (DK)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 505 days.

21

Appl. No.: 16/607,324

(22) PCT Filed: Apr. 28, 2017

PCT No.:

§ 371 (o)1),
(2) Date:

(86) PCT/DK2017/050131

Oct. 22, 2019

PCT Pub. No.: W02018/196932
PCT Pub. Date: Nov. 1, 2018

@7

Prior Publication Data
US 2020/0378883 Al Dec. 3, 2020

(65)

Int. CL.
GOIN 15/14
U.S. CL
CPC

(5D
(52)

(2006.01)

GOIN 15/1463 (2013.01); GOIN 15/1434
(2013.01); GOIN 2015/1486 (2013.01);
(Continued)

Field of Classification Search
CPC GOIN 15/1463; GOIN 15/1434; GOIN
2015/1486; GOIN 2015/1488;

(Continued)

(58)

17

(56) References Cited
U.S. PATENT DOCUMENTS

5,093,866 A
5,149972 A *

3/1992 Douglas-Hamilton et al.
9/1992 Fay G02B 21/0096
348/E5.085

(Continued)

FOREIGN PATENT DOCUMENTS

JP
KR
WO

2013094064 A
20170038427 A
WO0-2015056862 Al

52013
4/2017
4/2015

OTHER PUBLICATIONS

Truong, D. et al, “Breast Cancer Cell Invasion into a Three
Dimensional Tumor-Stroma Microenvironment”, Scientific Reports,
Sep. 28, 2016, vol. 6, Article No. 34094, pp. 1-18, Supplementary
Information, doi: 10.1038/srep34094.

(Continued)

Primary Examiner — Roy M Punnoose
(74) Attorney, Agent, or Firm — Blank Rome LLP

57) ABSTRACT

Disclosed is a method for quantifying living organisms (1, 4)
in a liquid sample (2), the method comprising the steps of
eguiding the liquid sample (2) into a chamber (3), *analysing
pictures of the sample (2) inside the chamber (3) to detect
the number of organisms (4) moving by themselves in the
sample, *illuminating the sample (2) with light in at least a
part of the violet-blue spectrum while detecting the number
of organisms (1) that are fluorescent in the sample inside the
chamber (3), and *analysing pictures of the sample (2) inside
the chamber (3) while illuminating the sample (2) with light
in at least a part of the violet-blue spectrum to detect the
number of organisms (1, 4) that are both moving by them-
selves and fluorescent. A device (15) for quantifying living
organisms (1, 4) and use of a device (15) is also disclosed.
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